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ABSTRACT 
Interpretation of Selected Soil Data from 
The Central Part of Utah 
by 
Amjad T. El-Rihani, Master of Science 
Utah State University, 1977 
Major Professor: Alvin R. Southard 
Department: Soil Science and Biometeorology 
vi 
Seventy-eight soil samples belonging to 15 sites were sampled by 
SEAM project in 1976. These 15 pedons represent different soil types 
which cover the Manti-LaSal area in the central part of Utah. The 15 
pedons were described in standard notation. Complete soil analysis 
was done. The soil analysis includes the following determinations: 
particle size distribution, moisture retention, soil pH, organic matter, 
elec tri cal conductivity, calcium carbonate equivalent, cation exchange 
capacity, base saturation, extractable cations and saturation extract 
soluble. Also x-ray diffraction f or selected horizons was done. 
The 15 pedons were classified according to the currently used 
system. This report includes the classification and the interpretation 
of these soils. The purpose of this report is to facilitate planning 
the management of resources in the Manti-LaSal forest. 
(88 pages) 
INTRODUCTION 
Since time immemorial, man has evaluated land for his own, mainly 
rural purposes. He placed his houses on high parts of levees in river 
plains, planted his wheat on well-drained land or his rice where it 
would be inundated at the proper time. 
The last hundred years have seen an ever-accelerating accumulation 
of data on the suitability of land for differen t rural purposes. Over 
the last ten years, a movement has been obvious in the direction of 
parallel class ification for different uses, which enables sound planning 
decisions to be made where possible uses are competing with one another 
for the same land. 
By now most countries in the world have established their own 
particular systems of land evaluation, making it difficult for data 
and experience gained in one place to be transferred to another, even 
wher e conditions are similar. 
Soil survey interpretations are predictions of performance, not 
recommendations for the use of the soils. Natural soils differ greatly 
from place to place. When a soil map shows these differences between 
the soils, this soil map has little value unless the information from 
it is used in farming or in some other soil managing activity. This 
information gives a clear idea about the limitation of the soil for a 
ce rtain use. 
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STATEMENT OF THE PROBLEM 
The purpose of this report is to classify and interpret soils named 
and characterized during the operations related to completion of a soil 
survey of the ECOSYM area on the Manti-LaSal National Forest . These 
interpretations are not part of the ECOSYM project, but will be used to 
facilitate planning the management of resources in the Manti-LaSal 
Forest if and when the activities related to coal extraction are inten-
sified. 
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LITERATURE REVIEW 
The Manti-LaSal National Forest is located to the west of Carbon-
Emery area in the east-central part of Utah. Little work has been done 
in this area, but part of its soils was covered in the soil survey of 
Carbon-Emery area (1970), Most of the survey area consists of noncul-
tivated soils that surround cultivated areas. It is comprised mainly 
of rolling hills, narrow valleys, mesa-like remnants of old outwash 
plains, and steep, rough, broken land. 
The raising of beef cattle and sheep is the main source of agri-
cultural income. The main industry is coal mining, Large deposits 
of coal are in Carbon and Emery counties. 
Dry climate, a short supply of irrigation water late in summer, 
and a short growing season often limit crop production. 
Previous soil survey work in Carbon-Emery area to the east shows 
that the soils occur in association of Entisols, Inceptisols and 
Aridisols. Soil survey of the Heber Valley area about 30 miles to the 
north shows that the soils occur in association of Mollisols, Incepti-
sols, and Alfisols (1976). A similar soil survey study in Utah County 
(1972) about 20 miles to the west shows the soils occur in association 
of Mollisols, Alfisols, Entisols and some Aridisols. The last two 
studies show a large part of the area occupied by Mollisols, whereas 
in the Carbon-Emery study, a large part of the area was occupied bv 
Aridisols and Entisols. 
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According to the general soil map of Utah (1975) the Manti-LaSal 
area is covered by the following soil association: 
1. Argic Cryoborolls-Pachic Cryoborills-Cryic Paleborolls 
association 
2. Argic Pachic Cryoborolls-Argic Cryoborolls association 
3. Lithic Cryoborolls-Mollic Cryoboralf-rock out crop association 
4. Typic Cryorthents-Typic Cryochrepts-Mollic Cryoboralf 
association 
5. Rock land and badland-rock land associa tion 
6. Typic Calciorthids-Typic Torriorthent associations 
In general, the mountains and plateaus are dominated with 
Mollisolls, whereas the soils of desert valleys, terraces and fans are 
Aridisols, Entisols and Inceptisols. 
Description of the Area 
Location 
The study area, which in this report is referred to as Manti-LaSal, 
is located in the east central part of Utah. It borders on the canyon-
land part of the Colorado Plateau. The area consists of high, relatively 
flat-topped mountains, steep narrow canyons, and sloping alluvial fans. 
The elevations range from 1900 to 3000 meters above sea level. 
Geomorphology* 
The Manti-LaSal area can be divided into two parts, the plateau 
and the desert. 
*J. V. DeGraff, personal communication. 
N 5 
t 
TOOLE 
UINTAH 
JUAB 
MILLARD 
EMERY GRANO 
BEAVER WAYNE 
SAN JUAN 
IRON 
WASHINGTON KANE 
t1ap showing approximate location of study area on the Manti-LaSal 
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Plateau. The plateau is predominantly sandstone formation of 
Creataceous age. Some of these formations are interbedded with shale 
and limestone. Some coal beds are also found in these formations. 
Much of the plateau has been dissected by fluvial forces. In 
addition, the canyons draining the east slope of Skyline Ridge were 
glaciated. This means that at the head of the canyons there has 
been substantial erosion by ice. This erosion has created over-
s teepened slopes and also scoured the valley floor. Down the canyons 
from the head, the valley floor is thinly covered with ground moraine. 
Desert benches. The desert is underlain by Mancos formation. 
This formation is composed primarily of interbedded variabl e thick-
nesses of shale and sandstone. The shale is aline. The most 
important geological feature of these benches is the large amount of 
fluvial erosion, most of it caused by overland flow. There are 
pediment surfaces and some stripped structural planes. The pediment 
and plane surfaces are bounded by steep sided narrow canyons. There 
appear to be significant accumulations of fine grain wind-blown 
material locally. 
Climate 
Th e climate of Manti-LaSal study region and surrounding area 
is diverse. The elevation varies from 1525 meters in the valleys to 
over 3000 meters in the higher mountain regions. When comparing the 
January and July temperature ranges, the extreme seasonal variation 
of these months is apparent. 
Temperature. In January, the mean maximum monthly temperature 
ranges from -6 to 3°C, and the minimum monthly temperature ranges from 
7 
-10 to -l8°C; the mean maximum-minimum range is approximately 21°C. 
The mean maximum temperature in July ranges from 18 to 32°C, and the 
mean minimum temperature ranges from 5 to l4°C. The July maximum-
minimum temperature range is nearly 28°C. 
The wide variation of temperature results from daytime surface 
heating and radiative heat loss at night, forming temperature inversions. 
Temperature inversions predominate in the valley bottoms and in topo-
graphically suitable canyon profiles in the higher elevations. 
Precipitation. The mean monthly precipitation in the Manti-LaSal 
Forest ranges from approximately 40 mm in July to over 150 mm in 
January. In the higher elevations the precipitation maximum occurs in 
the winter months (December-March). The annual precipitation ranges 
from 200-300 mm in the valley, 300-500 mm in the bench areas, to 
grea t er than 500 mm in the higher elevations. 
Snowfall. Snowfall distribution in the region is quite variable. 
It ranges from 36 em to over 540 em. At the valley bottoms snowfall 
varies approximately from 40-140 em; the bench areas obtain from 140-
250 em; and the higher elevations receive greater than 250 em. 
Winds. The winds in the studv area are primarily a function of 
local terrain features. Based on the information obtained in the 
summer of 1976, the general wind conditions at the Wiregrass bench 
location were predictable from a knowledge of the relationship of wind 
to topography. In the morning and evening hours the wind was pre-
dominantly from the west (downslope) and the average wind veloci t y 
was 1.5 m sec-l The afternoon hours indicated a southeast component 
of wind (upslope) with an average velocity of 4.5 m sec-l 
At the upper elevation location (Ridley Ridge), the wind was 
highly variable. Generally the wind had a south and southeast 
component in the morning and evening with an average wind velocity 
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of 6 m sec- 1 . In the afternoon the wind is usually from the west and 
southeast with an average wind velocity of 6 m sec-l Temperature 
and precipitation in Castledale and Clear Creek are presented in 
Table 1. 
Vegetation 
The vegetation in Utah varies widely from one part of the state 
to another, the kind and amount closely associated with climate and 
topography. The major forest areas occur in the high mountains where 
the climate is humid and the mean annual rainfall is 500 mm or higher. 
Therefore, the dominant trees in the high mountains of Manti-LaSal 
area are Douglas Fir, Alpine Fir, Englemann Spruce, Lodgepole Pine, 
Quaking Aspen, and some Bigtooth Maple. Ponderosa Pine is prominent 
in some of the mountains and plateau areas where the average annual 
precipitation is 350-500 mm. Pinyon Pine and Utah Juniper are the 
dominant vegetation that occur mainly on mountain slopes, plateau and 
foothill terraces where the average annual precipitation ranges from 
300- 400 mm. Most of these trees have understory of associated grasses, 
forbs, and shrubs. 
The lower valleys, plains, mesas and plateau, of the Manti-LaSal 
region, where the climate is semi-arid or arid and average annual 
precipitation is less than 300 mm, are dominated by grasses, shrubs 
and forbs. The dominant grasses are Indian Ricegrass and Squirreltall. 
Table 1. Temperature and precipitation in Castle Dale and Clear Creek. 
Castle Dale (elevation 1710 mete r s) 
Item J F M A M J J A s 0 N D Ann . 
Ave. T. oc -7.3 - 3.3 2 . 8 7. 5 12.5 17.4 20 . 8 19.6 14.6 8.3 1.9 - .5 7.8 
Prec . mm 17.9 17.9 15 . 3 15.3 15.3 12.7 25.5 30.6 22.9 20.4 12.7 15.3 22.2 
F.F. p = 119 days 
Clear Creek (elevation 2530 meters) 
Ave. ~ oc -8.2 -7.0 -'-4.7 1.6 6.6 10.1 14.6 13.8 9.3 3.3 -1.0 -7.3 2.6 
Prec. mm 63.4 56.0 48.4 45.9 38.3 33.0 45.9 43.4 40.8 45.9 33.2 43.4 53.8 
F.F. p = 57 days 
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Use and Management of Soils 
The soils of the Manti-LaSal region are used chiefly for range 
and some for irrigated hay and pasture. Most of these soils are well 
supplied with potassium, calcium, iron, an4 magnesium . Siols t hat 
formed from shale are rich in illite and kaolinite clays. 
The water table is deep and most of the soils are well drained 
with moderate to high permeability. Thus, drainage is not needed. 
Capability Groups of Soils 
Capability classification is a grouping of soils according to 
their limitations and response to management, to show in general way, 
their suitability for most kinds of farming. 
In the capability system, all kinds of soils are grouped at three 
levels, the capability class , subclass, and unit. 
Capability classes. The classes are defined as follows: 
Class I: Soils have few limit ations that restrict their use. 
Class II: Soils have some limitations that reduce the choice of 
plants or require moderate conservation practices. 
Class III: Soils have severe limitations, that reduce the choice of 
plants, require very careful management, or both. 
Class IV: Soils have very severe limitations that restrict the choice 
of plants, require very careful management, or both. 
Class V: Soils subject to little or no erosion but have other 
limitations, impractical to remove, that limit their use largely 
to pasture, range, woodland or wildlife food and cover. 
Class VI: Soils have severe limitations that generally make them 
unsuited to cultivation and limit their use largely to pasture 
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or range, woodland or wildlife food and cover. 
Class VII: Soil have very severe limitations that make them unsuited 
to cultivation and that restrict their use largely to grazing, 
woodland, or wildlife. 
Class VIII: Soils and landforms have limitations that preclude their 
use for commercial plant production and restrict their use to 
recreation, wildlife, or water supply, or to esthetic purposes. 
Capability subclass. Subclasses are soil groups within one 
class . They are designated by adding a small letter e, w, s, or ~to 
the class numeral. The letters e, w, s, or c, refer to erosion, 
water soil, or climate limitations, respectively. Example: IIe-2, 
irrigated. The letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained. 
Capability units. Capability units are soil groups within the 
subclass. The soils in one capability unit are enough alike to be 
suited to the same crop and pasture plants , to requirP similar 
management and to have similar productivity and other response to 
management. Example: VIIe-D3X. The Roman numeral designates the 
degree of limitation, and the small letter immediately following, the 
subclass or kind of limitation. The part of the symbol following the 
hyphen identifies the capability unit in the state system. 
In the Utah system a number or letter is used to suggest the 
chief kinds of limitation. The numbers 0 through 4 in the first 
position show the climate. The letters H, M, U, S, and D in the 
first position, are for the nonirrigated capability units, and show 
the range of average annual rainfall. The numbers and letters are 
expressed as follows: 
Climate-irrigated. 
0: 190 frost-free days 
1: 150-190 frost-fre e days 
2: 100-150 frost-free days 
3: 70-100 frost-free days 
4: 45-70 frost-free days 
Nonirrigated-Range. 
H: Climate equivalent t o high mountain range sites with mean 
annual precipitation more than 350 mm. 
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M: Climate equivalent to mountain range sites with mean annual 
precipitation less than 350 mm. 
U: Climate equivalent to upland range sites with mean annual 
precipitation 225-350 mm. 
S: Climate equivalent to semi-desert range sites with mean annual 
precipitation 150-225 mm. 
D: Climate equivalent to desert range sites with mean annual 
precipitation less than 150 mm. 
Additional numbers or letters are used to show other limitations 
as follows: 
1: Historical erosion, wind or water. 
E: Erosion other than those above. 
2: Overflow or inadequate surface drainage. 
W: Beneficial water table. 
B: Blank. 
3: Soil depth to inhibiting layer. 
4: Coarse fragments below surface. 
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5: Restricted permeability or poor aeration. 
6: Very rapid permeability, drough ty, low AWC. 
7: Salinity. 
8: Saline-alkali. 
9: High concentrations of lime. 
X: Coarse fragments on the surface. 
Z: Drought (inadequate moisture supplying capacity). 
According to this system the capability units of the 15 pedons 
are pres en ted in Table 2. 
Table 2. Capability groups of soils. 
Peden no. Capability unit Capability unit 
non-irrigated irrigated 
22 VI e-H 
116 VI e-U III e-3 
120 VI c-U III c-3 
121 VI e-U III e-3 
124 VI e-U III e-3 
146 VI e-U III e-3 
147 VI e-U III e-3 
148 VII e-U IV s-3 
150 VII e-H 
163 VI c-H 
168 VII e-H 
169 VII e-H 
170 VII s-H 
171 VI e-H 
172 VI c-H 
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METHODS &~D PROCEDURES 
Field Methods 
Seventy-eight soil samples for 15 pedons were sampled by SEAM 
project* in December, 1976. These 15 sites were selected to represent 
different soil types that occur on different slopes and at differen t 
elevations (2000-3000 meters). The pedons were described in standard 
notation. The sampling was by horizons, starting with the lowest 
horizon and working upward to avoid contamination. These samples were 
taken to the laboratory where they were air-dried and crushed to pass 
a 2 mm sieve. The percentage of coarse fragments more than 2 mm in 
diameter was sieved and weighed. 
Laboratory Methods 
Physical Analysis 
Particle size distribution. Particle size distribution was 
determined by the Soil Testing Laboratory of Utah State University, 
Logan, Utah. The method used is modified from that given by Kilmer 
and Alexander (1949). The procedure was as follows: organic matter 
was removed by treating a 10-gram soil sample wetted with 10 milliliters 
of water with 5-milliliter increments of 30 percent hydrogen peroxide. 
The sample was dispersed by shaking with 10 milliliters of sodium 
*SEAM (Surface Environment and Mining). This study was to provide 
baseline data for the establishment of a resource management scheme 
for publi c lands. This particular area was selected because it has 
coal which might be mined in the future. 
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hexametaphosphate overnight. The dispersed sample was then washed on 
a 300-mesh sieve to separate the silt and clay from the sands. 
Moisture retention, 1/3 atmosphere percentage. A pressure plate 
extractor was used according to Richards (1947) for removal of soil 
moisture at 1/3 atmosphere suction. Soil samples were placed on a 
ceramic pressure plate and retained on the plate by rubber rings. 
After complete saturation of soil samples with water, the ceramic 
plates were mounted in the pressure chamber and air pressure of 1/3 
atmosphere applied until cessation of water flow. 
Moisture retention, 15 atmosphere percentage. Moisture retention 
characteristics at 15 atmospheres were also determined by the method 
designed by Richards (1947). All of the procedure was as described 
for moisture retention determination at 1/3 atmosphere except for the 
pressure applied. 
Chemical Analysis 
The soil chemical analysis was performed at the Soil Testing 
Laboratory of Utah State University, Logan, Utah. Methods used were 
as given by U. S. Salinity Laboratory Staff (1954), and soil survey 
staff (1972). 
Saturated soil paste. A soil sample of 250 grams was saturated 
with distilled water until the soil paste glistened as it reflected 
light, flowed slightly when the container waa tipped, and the paste 
slid freely and cleanly off the spatula for all soils but those with 
a high clay content. 
Soil water extract . Soil water extract was obtained by the method 
of U. S. Salinity Laboratory Staff (1954), extracting the saturated soil 
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~ste through a Richards Funnel. A solution of sodium hexametaphosphate 
~s added to the container at a rate of one drop per 25 milliliters of 
e<tract in order t o avoid precipitation of calcium carbonate on standing. 
pH determination of saturated paste. A saturated soil paste was 
p:epared as directed in the method above and allowed to stand for one 
hmr. Readings were determined by placing the electrodes of a pH meter 
itto the paste and obtaining a good contact between the paste and the 
electrodes. 
pH determination of 1:5 paste. A 1 : 5 paste was prepared as 
drected by the method, and allowed to stand for one hour. Readings 
W•re determined by placing the electrodes of a pH meter in the paste 
rud obtaining a good contact between the paste and the electrodes. A 
B,ckman model H-2 glass electrode pH meter was used. 
Electrical conductivity. The total concentration of ionized 
cmstituents of the saturation extract was measured by a direct 
itdicating bridge and adjusted to the temperature of the saturation 
e;tract (U. S. Salinity Laboratory Staff, 1954). A pipette 
cmductivity cell Model RC-IR conductivity bridge was used. 
Cation-exchange capacity. Cation-exchange capacity was deter-
mhed by the modified procedure of Bower et al . (1952)--saturation 
wJth sodium acetate (NaOAc), centrifuging and washing with 99 percent 
iffipropyl alcohol. The results are expressed in me/100 g of oven dry 
sdl. 
Extractable cations. An atomic absorption spectrophotometer, model 
Jerel! Ash-800 was used for Na, Mg, Ca and K determinations, after 
e>tracting with 1.0 ~ammonium acetate at pH 7.0. 
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Calcium carbonate equivalent. Calcium carbonate equivalent was 
d'termined by the method proposed by the U.S. Salinity Laboratory 
Saff (1954). The procedure involves treating a finely ground sample 
Cess than 60 mesh) with an excess of a 0.5 !i_ HCl. After the carbonates 
wtre decomposed, the excess acid was titrated with 0.25 ! NaOH. 
Base saturation. The procedure used is to divide the sum of NH40AC 
e:tracted bases by the CEC determined by sodium acetate method No. SAl, 
Soil Survey Laboratory Methods (1972). 
Gypsum. Method No. 6Fla, titration with versenate as described 
i1 the Soil Survey Laboratory Methods (1972),was used. The amount of 
C<lcium plus magnesium found in 1:10, 1:50, or 1:100 water extract, 
loss than found in the saturation extract, was considered to be 
dtrived from gypsum. 
Total nitrogen. Method No. 83-3 (Kjeldahl) as described in 
Sdl Survey Laboratory Methods (1972) was used. 
Organic matter. Organic matter was determined using the procedure 
proposed by Black (1965). Organic carbon was digested by potassium 
dichromate and concentrated sulfuric acid. After swirling and 
filtering, the color intensity was read at 610 nm (blue phototube in 
SJP-ctronic 20) using three organic matter standards (1.4, 2.8, 4.8, 
% O.M.). 
Mioeralogical Analysis 
X-ray diffraction analysis of clays. Oriented aggregated 
sp,cimens were obtained by the glass-plate method (Jackson, 1958). 
T~ clay fraction less than 0.2 ~,of selected horizons was prepared 
foe x-ray analysis. The procedure involves adding about 20 g of 
soil to 150 ml of distilled water and destroying the aggregates by 
using sodium hexmetaphosphate and ultrasonic waves. The samples 
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were transferred to a 1-liter graduated cylinder and the ~ volume of 
suspension was brought to 1000 ml. The sample was mixed by electrical 
shaker. An aliquot of the suspension was extracted with a pipette 
after 131 minutes of settling and was carefully transferred to a 
glass slide resting on a level surface. This suspension was allowed 
to dry completely at room temperature. Samples were run by x-ray 
diffraction three times. The first run was after putting the samples in 
a disiccator for four hours. The second run was after saturation 
with ethylene glycol for one hour in an oven at 50°C. The third time 
followed heating the samples in an oven at 570°C for one hour. A 
Siemens x-ray diffraction apparatus with a copper target operated at 
35 kv and 16 ma was used. 
Differential thermal analysis. The clay fraction of one sample 
was used. This sample gave a sharp and intense kaolinite peak. The 
analysis was done following the standard technique of a controlled 
atmosphere DTA apparatus. Model KAH of Robert Stone Co. was used. 
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FIELD MORPHOLOGY 
The soils of the study area are well-drained and formed from 
maerial derived from calcareous sandstone or sandstone mixed with 
sh,les. The soils occur on high lake terraces or high mowttains on 
ne .rly level to steep slopes. Elevations range from 2,000 meters to 
3,(00 meters. The pedons are described as follows. 
~ 
Lo~tion: NW Quarter, Sec. 26 Tl4S R6E 
El•vation: 26 70 meters 
Ve~tation: Douglas Fir, Alpine Fir, Wheatgrass 
§l~e & Aspect: 10% east slope 
~ Depth (em) Description 
A2l 0-27 Brown (7.5 YR 5/2) loamy sand, brown to dark 
brown (7.5 YR 4/2) when moist; single grained; 
non-sticky, non-plastic, gradual boundary. 
A2 2 
1!21!: 
B22. 
27-66 
66-86 
86-110 
Pinkish-gray (7.5 YR 6/2) loamy sand; brown 
to dark brown (7.5 YR 4/2) when moist; single 
grained; non-sticky, non-plastic., clear wavy 
bowtdary. 
Browhish-yellow (10 YR 6/8 silty clay; medium 
subangular blocky; sticky, plastic; extremely 
hard dry, clear irregular boundary. 
Grayish-brown (10 YR 5/2), brownish-yellos (10 
YR 6/6) clay; strong, medium subangular blocky; 
Depth (em) 
B23t 110-131 
Pedon 116 
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Description 
sticky, plastic, extremely hard dry; clear, 
wavy boundary . 
Brownish-yellow (10 YR 6/6) clay; moderate, 
medium subangular blocky; sticky, plastic, 
extremely hard dry; few roots. 
Location: SE Quarter Sec. 26 Tl4S R8E 
Elevation: 2226 meters 
Vegetation: Chained Pinon-Junipe r Crested Wheatgrass 
Slope and Aspect: 6% North slope 
Horizon 
Al 
Bt 
Cl 
R 
Depth (em) 
0-8 
8-26 
26-60 
60 
Description 
Brown (10 YR 5/3) fine, sandy loam, dark 
brown (10 YR 3/3) when moist; loose, single 
grained. 
Yellowish brown (10 YR 5/4) loam, dark 
yellowish brown (10 YR 3/4) when moist; weak, 
medium subangular blocky; friable, non-sticky, 
slightly plastic; abundant roots; calcareous 
here and below. 
Very pale brown (10 YR 7/3) loam, pale brown 
(10 YR 6/3) when moist; moderate, medium 
subangular blocky; non-sticky slightly plastic. 
Calcareous sandstone. 
21 
Pedon 120 
Location: NE Quarter Sec. 23 Tl4S R8E 
Elevation: 2135 meters 
Slope and Aspect: 27. North slope 
Horizon Depth (em) Description 
Al 
821 
822 
Cl 
C2 
R 
0-8 
8-26 
26-46 
46-80 
80-100 
100 
Brown (10 YR 5/3) loam, dark brown (10 YR 3/3) 
when moist; strong, fine platy parting to 
moderate fine granular; friable, firm, non-
sticky, non-plastic; abundant roots; clear 
wavy boundary. 
Brown (10 YR 5/3) loam, dark brown (10 YR 3/3) 
when moist; weak, medium prism parting to 
moderate, medium subangular blocky; firm, 
friable, slightly sticky, plastic, few roots; 
clear boundary. 
Yellowish brown (10 YR 5/4) loam, dark yellowish 
brown (10 YR 3/4) when moist; weak, medium 
subangular blocky, few cicada casts; firm, 
friable, non-sticky, plastic; calcareous; 
gradual boundary. 
Yellowish brown (10 YR 5/4) loam, dark yellow-
ish brown (10 YR 4/4) when moist; few roots 
Same as above with few gravels with Caco3 on 
undersides; rock at 100 em. 
Sandstone bedrock. 
22 
Pedon 121 
Location: NW Quarter, Sec. 23 Tl4S RSE 
Elevation: 2135 meters 
Vegetation: Wild rye, Sagebrush, Rabbitbrush, pinon 
Slope and Aspect: 6% West 
Horizon Depth (em) Description 
All 0-10 
Al2 10-20 
Bl 20-40 
B2 40-60 
B3 60-100 
Pale brown (10 YR 6/3) sandy loam, brown to 
dark brown (10 YR 4/3) when moist; weak, fine 
platy breaking to moderate, medium granular; 
non-sticky, slightly plastic; abundant roots; 
clear wavy boundary. 
Brown (10 YR 5/3) loam, dark brown (10 YR 3/3) 
when moist; moderate, medium subangular blocky; 
slightly s ticky and slightly plastic; abundant 
roots; c lear wavy boundary. 
Pale brown (10 YR 6/3) heavy loam, brown 
(10 YR 5/3) when moist; moderate, medium, 
subangular blocky; slightly sticky, 
plastic; common roots; gradual boundary. 
Pale brown (10 YR 6/3) clay loam, brown (10 
YR 5/3) when moist; moderate, medium, sub-
angular blocky; sticky, plastic, gradual boundary. 
Pale brown (10 YR 6/3) clay loam, brown (10 YR 
5/3) when moist; moderate, medium, subangular 
blocky; sticky and plastic; slightly harder 
than above. 
Cl 
C2 
Peda 124 
Depth (em) 
100-130 
130 
23 
Description 
Very pale brown (10 YR 7/3) clay loam, brown 
(10 YR 5/3) when moist. 
Weathered shale. 
Loc~ion: SW Quarter Sec. 25 Tl4S RBE 
Ele~tion: 2135 meters 
Veg~ation: Sagebrush, Wildrye 
Slo~ and Aspect: 4% North 
~ Depth (em) Description 
All 0-6 Grayish brown (10 YR 5/2) sandy loam, very dark 
grayish brown (10 YR 3/2) when moist; weak, 
thin, platy, breaking to moderate fine granular; 
non-sticky, non-plastic, mildly calcareous, 
Bl 6-21 
IICl 21-32 
few roots; clear wavy boundary. 
Pale red (2.5 YR 6/2) loam, weak red (2.5 YR 
4/2) when moist; weak, medium, subangular blocky; 
non-sticky, slightly plastic, calcareous, 
extremely hard in place; common roots; clear 
wavy boundary. 
Pale red (2.5 YR 6/2) laom, weak red (2.5 YR 4/2) 
when moist; moderate; moderate medium subangular 
blocky; slightly plastic, non-sticky, calcareous; 
common fine and few medium roots; clear smooth 
boundary. 
Horizon 
IIC2 
IIC3 
IIICl 
IIIC2 
IIIC3 
Pedon 146 
Depth (em) 
32-41 
41-43 
53-68 
68-97 
97-127 
24 
Description 
Pale red (2.5 YR 6/2) gravelly sandy loam, weak 
red (2.5 YR 4/2) when moist; non-sticky, non-
plastic, calcareous ; few fine roots; clear 
smooth boundary. Coarse fragment 50% by volume . 
Pale red (2.5 YR 6/2) loam, weak red (2.5 YR 
4/2) when moist; weak medium subangular blocky; 
non-sticky, slightly plastic, calcareous ; few 
fine roots; gradual smooth boundary. 
Pale red (2.5 YR 6/2) silt loam, weak red (2.5 
YR 4/2) when moist; moderate medium subangular 
blocky; slightly sticky, plastic, calcareous; 
few fine roots; gradual smooth boundary, extremely 
hard in place. 
Pale red (2.5 YR 6/2) silt loam, weak red (2.5 
YR 4/2) when moist, moderate, medium subangular 
blocky; slightly sticky, plastic; clear smooth 
boundary. 
Pale red (2.5 YR 6/2) loam, weak red (2 . 5 YR 
4/2) when moist ; moderate, fine, granular; 
sticky, plastic; fine sandstone and shale frag-
ments; about 40% by volume. 
Location: SW Quarter Sec. 25 Tl4S R8E 
Elevation: 2112 meters 
Vegetation: Sagebrush, Grammagrass 
25 
Slop and Aspect: 4% West slope 
Hor ton Depth (em) Description 
Al 0- 9 Brown (10 YR 5/3) fine sandy loam, dark brown 
(10 YR 3/3) when moist; weak medium granular; 
non-sticky, non-plastic, non-calcareous; abun-
dant fine and medium roots; clear smooth 
boundary. 
Bl 9-24 
Ezt 24-57 
B3t 57-73 
Cl 73-100 
Yellowish brown (10 YR 5/4) loam, dark yellowish 
brown (10 YR 3/4) when moist; weak medium 
subangular blocky; slightly sticky, slightly 
plastic, hard, non-calcareous; common medium 
and fine roots; gradual smooth boundary. 
Yellowish brown (10 YR 5/4) loam, dark yellowish 
brown (10 YR 3/4) when moist; moderate medium 
subangular blocky; plastic, slightly sticky, 
softer than above, non-calcareous; common fine 
roots; gradual smooth boundary. Few sandstone 
fragments. Separated 24-39 em and 39-57 em for 
lab analysis. 
Light yellowish brown (10 YR 6/4) gravelly loam, 
dark yellowish brown (10 YR 4/4) when moist; 
weak medium subangular blocky; plastic, slightly 
sticky, hard; few fine roots, clear smooth 
boundary. 
Very pale brown (10 YR 7/3), gravelly loam, 
brown (10 YR 5/3) when moist; non-plastic, 
Depth (em) 
Pedon 147 
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Description 
non-stic ky, massive, calcareous, 60% calcareous 
sandstone fragments. Sampled separately for 
lab analysis. 
Location: SW Quarter Sec. 26, Tl4S R8E 
Elevation: 2105 meters 
Vegetation: Sagebrus h, . Salina wildrye 
Slope and Aspect: 3% North 
Al 
Bl 
B2t 
Depth (em) 
0-9 
9-18 
18-33 
Description 
Pale brown (10 YR 6/3) fine sandy loam, brown 
to dark brown (10 YR 4/3) when moist ; weak 
medium platy; non-sticky, non-plastic, non-
calcareous; abundent fine and medium roots; 
clear smooth boundary. 
Brown (10 YR 5/3) loam, dark brown (10 YR 3/3) 
when moist; moderate medium subangular blocky; 
slightly sticky, slightly plastic; non-cal-
careous; abundant fine and medium roots; clear 
smooth boundary. 
Yellowish brown (10 YR 5/4) clay loam, dark 
yellowish brown (10 YR 4/4) when moist; strong 
fine subangular blocky; sticky, plastic non-
calcareous; abundant fine and medium roots; 
clear wavy boundary. 
Horizon 
Cl 
C2 
Pedon 148 
Depth (em) 
33-50 
50-95 
27 
Description 
Pale brown (10 YR 6/3) heavy loam, brown (10 
YR 5/3) when moist; moderate medium subangular 
blocky; slightly sticky, plastic; calcareous; 
common fine and medium roots; diffuse wavy 
boundary, cicada activity. 
Very pale brown (10 YR 7/3) heavy loam, brown 
(10 YR 5/3) when moist; moderate medium sub-
angular blocky; slightly sticky, plastic; hard 
in place, Caco3 veins; few fine roots; cicada 
activity. 
Location: NW Quarter Sec. 23, Tl4S RBE 
Elevation: 2135 meters 
Vege tation: Pinon, Salina wildrye, Juniper, Indian ricegrass 
Slope and Aspect: 8% Northwest 
Horizon 
All 
Al2 
Depth (em) 
0-7 
7-16 
Description 
Pale brown (10 YR 6/3) sandy loam, brown to 
dark brown (10 YR 4/3) when moist; weak medium 
platy; non-sticky, non-plastic; few fine roots; 
clear smooth boundary. 
Brown (10 YR 5/3) loam, dark brown (10 YR 3/3) 
when moist; moderate fine granular; slightly 
sticky, slightly plastic; abundant fine and 
medium roots; clear smooth boundary. 
Horizon 
B21 
B22 
CR 
Pedon 150 
Depth (em) 
16-28 
28-48 
48 
28 
Description 
Brown (10 YR 5/3) light clay loam, brown to 
dark brown (10 YR 4/3) when moist; moderate 
fine granular; sticky, plastic; common fine 
and medium roots; gradual smooth boundary. 
Brown (10 YR 5/3) light clay loam, brown to 
dark brown (10 YR 4/3) when moist; moderate 
fine granular; common medium roots. 
Shale with lime coatings. 
Location: NW Quarter Sec . 21, Tl4S R6E 
Elevation: 2806 meters 
Vegetation: Aspen and grass 
Slope, Aspect: Southwest 50% 
Horizon 
All 
Al2 
Al3 
Depth (em) 
0-8 
8-25 
25-45 
Description 
Gray (10 YR 5/1) sandy loam, black (10 YR 2/1) 
when moist, strong, fine, granular; non-sticky, 
non-plastic; abundant medium and fine roots; 
gradual, smooth boundary; pH 6.2. 
Gray (10 YR 5/1) sandy loam, black (10 YR 2/1) 
when moist; storng, fine, granular; non-sticky, 
non-plastic; abundant medium and fine roots; 
soft, gradual, smooth boundary. 
Gray (10 YR 5/1) sandy loam, black (10 YR 2/1) 
when moist; strong, fine granular; non-sticky, 
non-plastic; abundant medium and fine roots; 
gradual, smooth boundary; 10% sandstone frag-
Al4 45-68 
AlS 68-98 
Al6 98-115 
Pedon 163 
29 
ments ~ 2 em diameter. 
Gray (10 YR 5/l) sandy loam, black (10 YR 2/l) 
when moist; strong, fine, granular; non-sticky, 
non-plastic; abundant fine and few medium 
roots; gradual smooth boundary. 
Gray (10 YR 5/1) sandy loam, very dark gray 
(10 YR 3/l) when moist; strong fine granular 
with 5% coarse, highly weathered sandstone 
chunks; non-sticky , non-plastic; abundant fine 
and few medium roots; gradual smooth boundary. 
Gray (10 YR 5/1) sandy loam, very dark gray 
(10 YR 3/1) when moist, strong, fine granular 
with 50% sandstone chunks ~ 20 em; non-sticky, 
non-plastic, few fine and medium roots. 
Location: NE Corner Sec. 28, R7E Tl4S 
Elevation: 3020 meters 
Vegetation: Sagebrush and grass 
Slope and Aspect: 8% North 
Horizon 
All 
Al2 
Depth (em) 
0-19 
19-40 
Description 
Dark grayish brown (10 YR 4/2) silt loam, very 
dark brown (10 YR 2/2) when moist; weak, medium, 
subangular blocky; soft, slightly sticky, plas-
tic; common medium roots; gradual, wavy boundary. 
Grayish brown (10 YR 5/2) silty clay loam, 
very dark grayi sy brown (10 YR 3/2) when moist; 
Depth (em) 
£2 40-68 
Cl 68-85 
C2 85-95 
Pedon 168 
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Description 
moderate, medium, subangular blocky; firm, 
sticky, plastic; common fine_, few medium roots; 
clear, wavy boundary. 
Pale brown (10 YR 6/2) silty clay, brown to 
dark brown (10 YR 4/3) when moist; strong, 
medium, subangular blocky; hard, sticky, plas-
tic; few fine roots; clear wavy boundary. 
Pale yellow (5 Y 7/3) silty clay, olive (5 Y 5/3) 
when moist; strong medium subangular blocky; very 
hard, sticky, plastic, few fine roots; calcareous. 
Light gray (2.5 Y 7/2) silty clay, grayish 
brown (2.5 Y 5/2) when moist; moderate, medium 
subangular blocky; sticky, plastic; very hard, 
calcareous sandstone flags about 50% by volume. 
Location: SE Quater, Sec. 21, T21 R7E 
Elevation: 2852 meters 
Vegetation: Aspen and grass 
Slope and Aspect: 52% South 
Horizon Depth (em) Description 
All 0-15 Dark gray (10 YR 4/1) fine sandy loam, black 
(10 YR 2/1) when moist; moderate, fine, granular; 
non-sticky, non-plastic; abundant fine, few 
medium roots; clear, wavy boundary; 10% frag-
ments (1-4 em). 
Horizon 
Al 2 
Al3 
B2 
IICl 
IIC2 
Depth (em) 
15-34 
34-67 
67-85 
85-100 
100-110 
31 
Description 
Dark gray to dark grayish brown (10 YR 4/1.5) 
sandy loam, very dark gray to very dark grayish 
brown (10 YR 3/1.5) wh~n moist; moderate fine 
granular; non-sticky, non-plastic; abundant fine, 
few me dium and coarse roots; gradual, wavy 
boundary; 10% fragments. 
Dark gray to dark grayish brown (10 YR 4/1.5) 
sandy loam, very dark gray to very dark grayish 
brown (10 YR 3/1.5) when moist; moderate, 
fine granular; non-sticky, non-plastic; abun-
dant fine, few medium and coarse roots; clear, 
smooth boundary; 10% fragments (1-4 em). 
Grayish brown (10 YR 5/2) sandy loam, very dark 
grayish brown (10 YR 3/2) when moist; moderate, 
fine, granular, non-sticky, non-plastic; common 
fine, few medium and coarse roots; clear, 
smooth boundary; 10% fragments (l-4 em). 
Very pale brown (10 YR 7/4) gravelly sandy loam, 
yellowish brown (10 YR 5/4) when moist; moder-
ate, fine, granular; non-sticky, non-plas tic; 
common fine, few medium roots; clear, smooth 
boundary; 60% fragments (10 em). 
Very pale brown (10 YR 7/3) loamy sand, brown 
(10 YR 5/3) when moist; single-grained; non-
sticky, non-plastic; 50-60% fragments (10 em) . 
Pedon 169 
Location : NE Quarter, Sec. 28 Tl4S R7E 
Elevation: 2806 meters 
Vegetation: Spruce, Fir, Aspen 
Slope and Aspect: 45% North 
Horizon Depth (em) Description 
Al 0-15 
15-35 
B3 35-60 
B4 60-90 
Very pale brown (10 YR 7/3) gravelly loam, 
yellowish brown (10 YR 5/4) when moist; weak, 
medium, subangular blocky to moderate fine 
granular; non-sticky, non-plastic; common fine 
and few medium and coarse roots; clear, smooth 
boundary. 
Pale brown (10 YR 6/3) gravelly loam, dark 
yellowish brown (10 YR 4/4) when moist; weak, 
medium, subangular blocky; non-sticky, non-
plastic; common fine, few medium and coarse 
roots; clear, smooth boundary; 25% sandstone 
fragments. 
Very pale brown (10 YR 7/3) loam, yellowish brown 
(10 YR 5/4) when moist; moderate, medium, sub-
angular blocky; non-sticky, slightly plastic; 
common fine, medium, and coarse roots; clear, 
wavy boundary; 40% sandstone. 
Very pale brown (10 YR 7/3) loamy sand, light 
yellowish brown (10 YR 6/4) when moist; weak, 
medium, subangular blocky breaking into moderate 
Depth (em) 
Cl 90-115 
Pedon 170 
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Description 
fine granular; non-sticky, non-plastic; few 
medium and coarse roots; clear wavy boundary, 
40-50% sandstone fragments. 
White (2.5 Y 8/2) gravelly sandy loam, light 
brownish gray to light yellowish brown (2.5 
Y 6/3) when moist; massive; non-sticky, non-
plastic; few medium roots; 50% sandstone cobbles 
and boulders up to 20 em in diameter. 
Location: SW Quarter Sec. 22 Tl4S R7E 
Elevat ion: 2910 meters 
Vege t ation: Grass 
Slope and Aspect: 30% West 
Al 
A2 
Depth (em) 
0- 10 
10- 22 
Description 
Pale brown (10 YR 6/3) gravelly loam, brown 
to dark brown (10 YR 4/3) when moist; weak, 
medium, subangular blocky to weak fine granular; 
slightly sticky, plastic; abundant fine roots; 
clear, smooth boundary; 40% coarse fragments . 
Yellowish brown (10 YR 5/4) heavy loam, dark 
yellowish brown (10 YR 4/4) when moist; moder-
ate, fine, subangular blocky; slightly sticky, 
plastic; abundant fine roots; gradual, wavy 
boundary; 50% sandstone fragments (8 em). 
Bl 
C2 
Pedon 171 
Depth (em) 
22-45 
45-60 
34 
Description 
Very pale brown (10 YR 7/3) heavy loam, yellowish 
brown (10 YR 5/4) when moist; strong, fine 
subangular blocky; slightly sticky, plastic; 
common fine r oots; rocks same as above; 
clear smooth boundary. 
Very pale brown (10 YR 7/3) silty clay loam, 
yellowish brown (10 YR 5/4) when moist; massive; 
sticky, plastic, calcareous; few fine roots; 
50-60% sandstone fragments (5 em) mixed with 
shale. 
Location: SE Quarter Sec. 28 Tl4S R7E 
Elevation: 2974 meters 
Vegetation: Aspen, Western Cone Flower, Spruce, Fir 
Slope and Aspect: 18% South 
Horizon 
All 
Al2 
Depth {em) 
0-8 
8-30 
Description 
Brown (10 YR 5/3) loam, dark brown (10 YR 3/3) 
when moist; moderate, fine granular; slightly 
sticky, sl igh tly plastic; abundant fine, few 
medium roots; clear, smooth boundary. 
Brown (10 YR 5/3) loam, dark brown (10 YR 3/3) 
when moist; weak, medium, subangular blocky to 
moderate, fine granular; slightly sticky, 
plastic; common fine, few medium roots; diffuse, 
smooth boundary. 
Hor:Eon 
Al3 
Al4 
Bl 
Cl 
Ped01 172 
Depth (em) 
30-52 
52-78 
78-90 
90-115 
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Description 
Brown (10 YR 5/3) loam, dark brown (10 YR 3/3) 
when moist; weak, medium subangular blocky to 
moderate, fine granular; slightly sticky, 
plastic; common fine, few medium roots; diffuse, 
smooth boundary. 
Brown (10 YR 5/3) loam, dark brown (10 YR 3/3) 
when moist, moderate, medium subangular blocky; 
slightly sticky, plastic; few fine, common 
medium roots; gradual smooth boundary. 
Dark grayish brown (10 YR 4/2) clay loam, very 
dark grayish brown (10 YR 3/2) when moist; strong, 
medium subangular blocky; sticky, plastic; few 
fine and medium roots; abrupt, wavy boundary. 
Pale yellow (2.5 Y 7/4) light clay loam, light 
olive brown (2.5 Y 5/4) when moist; massive; 
sticky, plastic; som~ cobbles (8 em) of decom-
posing sandstone, 40% by volume from which soil 
appears to originate. 
Locadon: NW Quarter Sec. 27. Tl4S R73 
Elev;tion: 2806 meters 
Vegeation: Grass 
Slop< and Aspect: 4% Southeast 
Horizon 
All 
Al2 
Cl 
IIC2 
IIC3 
Depth (em) 
0- 12 
12-30 
30-52 
52-71 
71-93 
Description 
Very dark brown (10 YR 2/2) when moist, loam; 
moderate fine granular; slightly sticky, plastic; 
abundant fine and medium roots; gradual smooth 
boundary. 
Very dark grayish brown (10 YR 3/2) when moist, 
loam; moderate fine granular; slightly sticky, 
plastic, abundant fine and medium roots; clear 
smooth boundary. 
Very dark gray to very dark grayish brown (10 
YR 3/1) to (10 YR 3/2) when moist; mixture of 
sand and clay to form a loam; massive or 
structureless; slightly sticky, plastic; common 
medium and fine roots; clear, smooth boundary. 
Brown (7 . 5 YR 5/4) mixture of sand and gravel, 
dark grayish brown (10 YR 4/2) when moist; clear, 
smooth boundary; 50% gravels. 
Gray (10 YR 5/l) when moist; mixture of coarse 
sand and gravel; 60% gravels. 
37 
RESULTS AND DISCUSSION 
The results of analysis of the 15 pedons are listed in Tables 3 
thmugh 18, respectively, The discussion is by great group. 
Pea:m 22 
This pedon is Typic Cryoboralf. The epipedon is not dark enough 
to Je malic. Particle-size distribution shows abrupt increase in clay 
con: en t below 66 em. The only explanation is that the parent material 
is >andstone underlained by shales. The pH values range from 4.4 to 5.9 
and decrease with depth. Organic carbon is low; values range from 0. 3 
to ).8 percent; the higher amounts occur at the surface. Calcium 
caPonate and gypsum are present in small quantities. 
Calculated available water values between 1/3 and 15 bars range 
fr~ 2.0 to 4 percent in the topsoil and from 7 to 8 percent below the 
66 :m depth. This is due to the high clay content below 66 em. 
Cation exchange capacity (CEC) values in the top 66 em are very low. 
The values range from 2.5 to 4.5 me/100 g. Values of the CEC in samples 
dee>er than 66 em are much higher. These values range from 10.5 to 19.0 
meq' lOO g of soil. Base saturation of the samples ranges from 57 to 
100 percent, and the exchangeable complex is dominated by calcium and 
magiesium. 
X-ray diffraction analysis shows kaolinite to be the dominant clay 
min•ral . This soil has very slow permeability, probably because of the 
higl clay content in the soil material below 66 em depth. This soil on 
steop slopes may be subject to slippage if slopes are over steepened 
by IUtting. 
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Tabl e 3. Laboratory analysis for pedon 22. 
,ARTICLE SIZE DIIT .. IBUTION (In mm.l (J*'cent) 11) 
jco~ucTOfl .. 
tol u.l·l(" 
... 
IATUIU.TIB 
,.ASTf. 
5.9 
5.0 
5.2 
4.6 
4.4 
CATIOI'II 
EXCHA ... Ol 
CArACITV 
4.5 
2. 5 
10 . 5 
19.0 
13.9 
O: PTH 
IN VERY 
:m COARSE COARSE 
SAND SAND 
2-1 1-0.15 
J-27 
:5-66 
m-86 
ffi-11 
D-13 
QfiOANIC MATTUI 
,. o"o""''c 
CAfl.oN NITfiOOIN GYPSUM 
.. 
" " 
i .8 .8 .05 
i.l .5 .02 
;.6 .5 .02 
i. l .3 .03 
;. o .3 .02 
EXTRACTABLE CATIONS 
3.4 
1.4 
4 . 7 
8 .1 
5 .8 
.5 
.4 
1.5 
2.7 
1.9 
.4 
.1 
.2 
.2 
.1 
.1 
.2 
.2 
.3 
.2 
"EOIUM FINE 
SAND SAND 
0 .5-0.2! .28-0.10 
TOTAL 
SOLUILI 
IALT'S 
.. 
SODIUM 
WATE0~EXCH. CLUB N• 
No -
VER Y 
FINE SILT 
SAND 
0.10-0.00 
16 
14 
25 
11 
15 
LICTfiiCAL.. 
CONDUC. 
TIVITY 
UI~~L~a.::~O. CoCO> "u/wMtll 
~15°C 
" 
.2 <.1 
.2 <. 1 
.4 <. 1 
.2 <.1 
.2 <. 1 
BASE 
EXCH . SATU· 
N1 RATION 
" " 
99 
75 
61 
59 
57 
CLAY SAND Tf:XTUf!AI.. 
<2mm 
;>, "mm. 
cc-
<o.aa2 .. 
8 76 5.5 SL 
7 79 5.0 LS 
61 14 0 c 
86 3 0 c 
64 21 0 c 
MOISTURE TENSIONS 
SATU-
RATION 
" 
26.2 
22.3 
50.0 
63.8 
52.4 
1/10 
ATMOS . 
" 
DRY 
BULK 
DENS. 
oleo 
1/3 10 
ATMOS. ATMOS. 
" " 
6.1 2.7 
5.3 2.1 
17.5 10.4 
21.5 13.4 
17.4 10.4 
MOIST-DENS. 
12) 
MAX . 
DRY OPT, 
DENS. MOIST. 
pcf " 
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Table 4. Laboratory analysis for pedon 116. 
rAATICLE SIZE OIIT"IBUTION (In mm.) (p•c.m) (1) 
OEPTH 
IN VERY 
COLLICTOfll~ em COARSE COARSE 
"'UM81Eft SAND SAND 
2-1 1.0.15 
0-8 -- --
8-26 -- --
!6-60 
--
.... 01'10-IC MATTUII 
SATUU.TID 1 : 15 O"QANIC 
..... TI! <-<•""' NtTIIIOOI!N GYPSUM 
" " " 
7.2 7.8 2.3 .17 
7.6 8.3 1.6 .19 
7.6 8.4 1.1 .10 
EXTRACTABLE CATIONS 
CATION 
EXCHANGE 
CAPACITY 
13.5 
14.1 
12.4 
11.4 
41.3 
40. 5 
1.5 
1.9 
1.6 
.1 
.1 
.2 
.8 
.4 
.1 
~EOIUM FINE 
SAND SAND 
0.&-0.28 ~ -211-0.1 0 
-- --
-- --
-- --
TOT•L 
I.OLU.Ll 
SAL'n 
" 
--
--
--
SODIUM 
WATE~~ IEXCH . 
OLUB N• 
No ....., 
VERY 
FINE SILT 
SAND 
p .10-0.06 0.1»4.002 
-- 10 
- 8 
-- 7 
LICTfiiiCA 
~.'!~~;-
MILLIMHCH CoCO> 
l"lfiiC ... 
_....,, 
e2a0c 
" 
.6 <.1 
.4 15.A 
.5 32.8 
SASE 
EXCH . SATU-
N• RATION 
" " 
100 
CLAY SAND TIEXTUft.-.L f<2mm ~~m. 
cc-
<o.oo2 
" 
26 64 3.2 SCL 
35 57 30.2 SCL 
39 54 28.8 SCL 
MOISTURE TENSIONS 
SATU-
RATION 
" 
43.1 
48.3 
50.4 
1/10 
ATMOS. 
" 
--
--
--
DRY 
BULK 
DENS. 
glee 
1/3 15 
ATMOS. ATMOS. 
" " 
11.8 1.8 
15.9 1.7 
20.3 2.8 
MOIST-DENS. 
(2) 
MAX . 
DAY OPT. 
DENS. MOIST. 
p<f " 
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Table 5. Laboratory analysis for pedon 120. 
,ARTICLE SIZE OIITAIIUTION (In mm.) (pwcend (1) 
DPTH 
N VER Y 
CO~I.ICTOIIII .. 1m COARSE COARSE SAND SAND NUM.I'JI 
2-1 1-0.& 
C-8 -- --
&26 
-- --
26-46 
-- --
46-80 
-- --
80-IOC -- --
pt4 OIIIIOAHIC MATTI I'll 
a.t.TUftATID ,. OIIIIOAoNIC 
J'-TE CAI'IIIOH NITfiiOOIN foYPSUM 
" " " 
6.7 70 -- .11 
7.2 81 -- .10 
7.8 84 -- .09 
7.8 86 -- .08 
8.5 87 -- .08 
EXTRACTABLE CATIONS 
CATIO"' 
EXCHANQl 
CAI'ACITV 
9.9 
13.0 
12 .7 
13.0 
12.4 
f.6 
1(.3 
3U 
4<:5 
36.9 
1.5 
2.0 
2.0 
2.5 
5.6 
.1 
.1 
.1 
.1 
.2 
• 7 
.7 
.5 
.4 
.3 
"EDIUM FINE 
SAND SAND 
0 .15-0.2! p.>0-0 .1 0 
-- --
-- --
-- --
-- --
-- --
TOTAL 
IO LU.L£ 
IALTI 
" 
--
--
--
--
--
SODIUM 
WATE.~EXCH . 
OLUB Na 
N• ~ 
-- --
-- --
-- --
-- --
-- --
VERY 
FINE SILT 
SAND 
~. 10-<1.05 O.O.O.D02 
-- 15 
-- 13 
-- 14 
-- 17 
-- 16 
LICTfiiiCA 
~.'!~~;-
MILLIMHOS eoc:o• 
"IIIIICM "-· e2&°C 
" 
.6 .2 
.3 .2 
.3 5.2 
.4 9.6 
.3 7.4 
BASE 
EXCH . SATU· 
N• RATION 
" " 
-- --
-- --
-- --
-- --
-- --
CLAY SAND TEXTUIIIIAL 
<2mm eL.-~"mm. <o.oo> 
" 
25 60 0 SCL 
33 54 0 SCL 
35 51 1.5 SCL 
35 48 1.7 SCL 
33 51 1.6 SCL 
MOISTURE TENSIONS 
SATU· 
RATION 
" 
39.4 
44.4 
43.4 
38.1 
44.6 
1/10 
ATMOS. 
" 
--
-
--
--
--
DRY 
BULK 
DENS. 
glee 
--
--
--
--
--
1/3 15 
ATMOS. ATMOS . 
" " 
11.5 4.8 
11.8 6.8 
13.9 8.1 
16.1 9.3 
14.2 8.0 
MOIST-DENS. 
(2) 
MAX . 
DRY OPT. 
DENS. MOIST. 
pcf " 
-- --
-- --
-- --
-- --
-- --
l 
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Talble 6. Laboratory analysis for pedon 121. 
,ARTICLE SIZE OISTPUI!IUTION llnmm.) (p•unt) (1) 
DEPTH 
IN VERY 
COLLI!CTOfll .. em COARSE COARSE 
... ~ .... SAND SAND 
2-1 14.1 
0-10 - -
0-20 -- --
20-40 -- - -
40-60 
-- --
60-lOC 
-- --
... 01'10-IC MATTillll 
IATUIIIIATED 1:1 ~c:.= ...... ,1 friiiT .. OOilN GYPSUM 
" " " 
8.2 8.5 .7 .08 
8.1 8.3 1.9 .15 
8.2 8.4 .3 .09 
8.2 8.5 • 7 .07 
8.4 8.9 .5 .06 
EXTRACTABLE CATIONS 
CATION 
EMCHAfiiO£ 
CAI'ACITY 
9.0 
15.8 
ll.l 
10.9 
12.0 
29.2 
29.4 
37.5 
36.9 
34.1 
1.2 
2.4 
2.6 
3.9 
9.3 
.l 
.l 
.l 
.l 
.3 
.l 
l.O 
.2 
.2 
.2 
IIEDIUM FINE 
SAND SAND 
0.&-0.211 .21-0.10 
-- --
-- --
-- --
-- --
-- --
TOTAL 
IOt.UaLI 
...... ,. 
" 
--
--
--
--
-
SODIUM 
WATE0~ IEXCH . OLUB Ne 
No -
VERY 
FINE SILT 
SAND 
0.10-0.00 O.M-0.002 
-- 8 
-- l 
-- 37 
-- 43 
- 43 
LllCTftiCA 
~."v~:t;-
MILLIMHQe CoCO> 
~UIICM 
-· ~e0c 
" 
.3 3.2 
.4 3.6 
.6 18.2 
.5 14.5 
.8 14.6 
BASE 
EXCH. SATU· 
Na RATION 
" " 
CLAY SAND TEXTUili ... L 
<2mm ~"mm. 
ec ... 
<o.oo2 
" 
34 58 0 SCL 
54 45 12.8 sc 
20 43 21.5 L 
21 36 0 L 
22 35 0 L 
MOISTURE TENSIONS 
SATU· 
RATION 
" 
36.4 
45.2 
37.2 
36.2 
39.4 
1/10 
AT MOS. 
" 
--
-
--
--
--
DRY 
BULK 
DENS. 
glee 
1/3 15 
ATMOS. ATMOS. 
" " 
9.2 5.5 
16.3 9.7 
17.0 8.6 
17.4 7.9 
19.2 8.7 
MOIST-DENS. 
(2) 
MAX. 
DRY OPT. 
DENS. MOIST. 
pcf " 
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Table 7. Laboratory analysis for pedon 124. 
,ARTICLE SIZE OIST .. IBUTION (In mm.) {p-.::end (1) 
COLLI:CTOIIII 
lltu.l.llilll 
D £PTH 
IN 
em 
G-6 
6-21 
21-32 
32-41 
41-53 
53-68 
68-97 
97-12 
•• 
SATUiiiiATf_O 
f'A8Tt: 
8.2 
8.3 
8.1 
8.2 
8.2 
8.2 
8.2 
7.9 
1: 15 
3.4 
3.5 
3.7 
3.5 
3.6 
8.6 
8.2 
7.8 
0"0ANIC 
CAO""" 
" 
.4 
.9 
.6 
.5 
.6 
.6 
.9 
.7 
VERY VERY 
COARSE COARSE ~EDIUM FINE FINE 
SAND SAND SAND SAND SAND 
SILT 
2-1 1-0.1 0 .5-0.215 .2&-0.10 0.1G-0.05 
NtTI'IOOtN GYPSUM 
" " 
.16 
.06 
.05 
.05 
.04 
.05 
.07 
.05 
lOT"L 
.OLUSL. 
SALn 
" 
LI:CT .. ICA 
CONDUC-
TIVITY 
30 
36 
36 
24 
35 
55 
57 
30 
c.co• 
-· 
" 
.8 5.3 
.6 10.9 
.6 11.9 
.6 12.3 
. 5 12.0 
.5 12.0 
1.1 12.5 
3.4 12.5 
EXTRACTABLE CATIONS SODIUM 
CATION 
flltCHjii.NQf_ 
CA,.ACITY 
9.5 
9.8 
9.2 
7 .o 
9.2 
10.4 
14.1 
8.9 
12.7 1.4 
27.8 1.7 
27.3 1.6 
22.3 1.4 
25.9 2.1 
29.7 3.9 
31.9 5.4 
40.8 2.6 
.1 
.1 
.1 
.1 
.1 
.1 
.2 
.4 
1.1 
.4 
.3 
.2 
.3 
.3 
.3 
.3 
WATE5~ IEXCH . CLUB N• 
No ._.. 
BASE 
EXCH. SATU-
Na RATION 
" " 
CLAY <::~ 
<.o.oo2 " 
12 
16 
15 
12 
15 
16 
21 
16 
58 
48 
49 
64 
50 
29 
22 
54 
TEXTUIIIIAL 
c ..... 
5.9 SL 
0 L 
2.6 L 
52.6 SL 
1.1 L 
0 SiL 
0 SiL 
50.7 SL 
MOISTURE TENSIONS 
SATU- 1/10 1/3 16 
RATION ATMOS . ATMOS . ATMOS. 
" " " " 
40.5 
34.3 
31.6 
28.6 
32.5 
35.2 
38.2 
29.0 
OAV 
BULK 
DENS. 
glee 
11.2 6.9 
12.1 5.3 
10.8 4.8 
8.2 4.3 
10.8 4.8 
16.3 6.1 
20.0 7.9 
14.0 5.8 
MOIST -DENS. 
12) 
MAX. 
DRY OPT. 
DENS. MOIST. 
pet " 
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Table 8 Laborat:ory anal ysis for pedon 146. 
PARTICLE SIZE DISTfiiiBUTION (In mm.) C~.nt) C1) 
D lP'TH 
N 
COLLI"Cl'Ofll .. om 
N\.Jfllllfl'll 
1-9 
~24 
2'-39 
3~5 7 
5",...72 
7;.._10 
pH 
7.1 
7.3 
7.6 
7.6 
7.8 
8.2 
,. 
i. 4 
i.6 
7. 7 
7. 4 
7. 7 
84 
0"04NIC 
~·-
" 
1.3 
1.0 
.7 
.7 
.7 
.8 
VERY 
COARSE COARSE 
SAND BAND 
2-1 1-0.1 
NITI'IIOOUI GYPSUM 
" " 
. 10 
.10 
.08 
.07 
.09 
.10 
EXTRACTABLE CATIONS 
IJtCHANO£ 
CA,.ACITV 
9.6 
12.8 
12.0 
12.0 
12.0 
9.8 
6 3 
8 6 
94 
91 
94 
394 
1.5 
2.1 
2.5 
2.5 
2 .7 
3.7 
.1 
.1 
. 1 
.1 
.1 
.1 
.6 
.6 
.6 
.5 
.4 
.1 
"'EDIUM 
SAND 
0 .5-0.215 
FINE 
SAND 
p.20-0.10 
TOTAL 
actt .. UILII 
IALTS 
" 
SODIUM 
WATE~~ IEXCH . 
OLUB N1 
No -
VERV 
FINE 
SAND 
lt>.1 C>O.OO 
LI:CTI'IIICA 
CONDUC. 
TIYITY 
SILT 
30 
31 
29 
30 
28 
30 
MI~IL!~ .:=,, 
.,e0 c 
.5 
.3 
.3 
.3 
.3 
.5 
" 
.1 
.2 
.1 
.1 
<. 1 
22.8 
BASE 
EXCH . SATU-
NI RATION 
" " 
100 
CLAY !<:AND TEXTUIUoL 
2mm CCAM 
<o.oo2 
" 
P,"mm. 
10 60 2.2 SL 
15 54 3.4 SL 
19 52 2.7 SL 
18 52 8.2 SL 
19 53 5.1 SL 
16 54 62.5 SL 
MOISTURE TENSIONS 
SATU- 1/10 1/3 1& 
"ATION ATMOS. ATMOS . ATMOS. 
" " " " 
36.0 
36.0 
34.9 
33.8 
34.9 
47.0 
DRY 
BULK 
DENS. 
glu 
l1.8 
l1.8 
12.7 
12.7 
13.6 
18.2 
4.6 
5.4 
6.5 
6.3 
6 . 5 
8.5 
MOIST-DENS. 
(2) 
MAX. 
DRY OPT . 
DENS. MOIST. 
pd " 
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Table 9. ~aboratory analysis for pedon 147. 
,ARTICLE SIZE DIST .. IBUTION (In mm.) lp•unt) (1) 
7.5 
7.3 
7.6 
8.1 
8.1 
8.2 
0-J 
9-L8 
18-13 
33-iO 
50-12 
72-15 
... 
1 :!1 
7. 
7 . J 
7 ·' 
8. ~ 
8. ' 
8 • . 
" 
.9 
1.0 
.9 
.7 
.5 
.3 
Cv;::SE COAPISE ~EOIUM FINE ~~~y 
SAND SAND SAND SAND SAND 
2·1 1-0.15 0.~0.25 .20·0.10 .1 0...0.015 
NITIIIOOIN GYPSUM 
" " 
.08 
.11 
.10 
.08 
.06 
.04 
TOTAL 
IOLU.LI 
! ... LTI 
" 
MILLIM"'OS 
I'IIIIICM 
•2e0c 
.6 
.4 
.5 
.5 
.4 
.4 
SILT 
27 
32 
35 
37 
36 
41 
" 
.1 
<.1 
<.1 
19.8 
18.5 
18.0 
IXTRACTABLE CATIONS SODIUM 
CATION 
fiCCHANOf 
8.3 
15.9 
23.4 
14.6 
12.0 
12.8 
6. ·, 
11. ; 
17. : 
42. : 
39. ; 
39. ] 
2.1 
3.8 
4.8 
3.8 
3.7 
6.3 
.l 
.l 
• 2 
• 2 
.3 
• 2 
.8 
.7 
.5 
.3 
.2 
.2 
WATE.~EXCH. 
OLUB Na 
No -
BASE 
EXCH. SATU-
Na RATION 
" " 
114 
100 
100 
CLAY 
<o.oo2 
11 
22 
27 
22 
22 
22 
SAND 
<2mm 
" 
62 
46 
38 
41 
42 
37 
TII!)(TUIIIIAL 
ec ... 
<1.0 SL 
0 L 
1.1 L 
7.9 L 
4.4 L 
<1. 0 L 
MOISTURE TENSIONS 
SATU- 1/10 1/3 115 
RATION ATMOS . ATMOS. ATMOS. 
" " " " 
35.9 
36.1 
45.4 
42.1 
39.1 
37.0 
DAY 
BULK 
DENS. 
glee 
8.3 
14.3 
20.9 
21.5 
19.8 
19.7 
4.1 
8.0 
11.9 
10.6 
9.4 
9.1 
MOIST-DENS. 
12) 
MAX. 
DAY 
DENS, 
p<f 
OPT. 
MOIST. 
" 
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Table 10. Laboratory analysis for pedon 148. 
PARTICLE SIZE OIITAIBUTION Cln mm.) (pwc.ntl (1) 
DEPTH 
IN VERY 
COL.LilCTOfl .. em COARSE COARSE 
NUM811'1 SAND SAND 
2-1 1-0.1 
0.7 - --
7-16 -- --
16-28 
·-
--
28-48 -- --
... OI'IOAIIIIIC MAnf.illl 
SATU,.ATIO 
...... 
7.8 
7.8 
7.9 
8.0 
CATIO"' 
IXCHANOI. 
CA,ACITY 
9.8 
19.0 
15.9 
15.4 
1:1 OI'IOANIC CAOOOO MITI'IOOIIN GVPSUM 
.. .. 
" 
8.3 1.2 .11 
8.2 2.2 .17 
8.4 1.3 .10 
8.4 1.0 .08 
EXTRACTABLE CATIONS 
31.9 1.4 
43.1 2.5 
40.6 3.4 
37.3 5.3 
.1 
.1 
.1 
.1 
.4 
.6 
.3 
.3 
~EDIUM FINE 
SAND !-AND 
0.5-0.21 . 2&-0.10 
-- --
-- --
-- --
-- --
TOTAL 
so ... uaLE 
SAl-TS 
" 
-
--
-
--
SODIUM 
WATE~~IEXCH. 
OLUB Na 
No -
VERY 
FINE SILT 
SAND 
0.11).().05 0 .0.0.002 
-- 26 
-- 34 
-- 35 
-- 35 
LICTftiCA. 
a:.'!~~ 
MI~Eu,.~ c.coo 
-· NI°C 
.. 
1.0 9.5 
.9 11.0 
.6 12.0 
.5 12.0 
BASE 
EXCH. SATU· 
Na RATION 
" .. 
CLAY <tND TIXTU,.AL 2mm cc .. 
<o.DD2 .. ~':nm . 
16 58 47.3 SL 
24 42 25.2 L 
22 43 31.8 L 
22 43 30.5 L 
MOISTURE TENSIONS 
SATU· 
RATION 
.. 
30.0 
51.6 
41.5 
40.2 
1/10 
ATMOS. 
.. 
-
--
-
--
DRV 
BULK 
DENS. 
g/c< 
1/3 15 
ATMOS. ATMOS. 
.. .. 
12.7 5.8 
20.2 11.3 
19.0 8.8 
17.9 23.5 
MOIST-DENS. 
121 
MAX. 
DRY OPT. 
DENS. MOIST. 
pel " 
46 
Table 11 Laboratory analysis for pedon 150. 
'ARTICLE SIZE OISTPIUIIUTION (In mm.) (~ent) (1) 
~PTH 
IN VERY ~EDIUM VERY O t..Lt:CTO,_ .. em COARSE COARSE FINE FINE SILT CLAY SAND TI£XTUI'IAL 
N U III.fllil SAND SAND SAND SAND SAND <2mm ~"mm. 
cc ... 
2-1 1-0.1 0 .&.0.215 . 25--0.10 0.10-0.05 <o.oo2 .. 
J-8 16 12 72 6.2 SL 
l-25 15 13 72 4.7 SL 
2>-45 12 13 75 6.5 SL 
4i-68 12 13 75 5.8 SL 
61-98 13 13 74 7.1 SL 
'll-11 12 13 75 3. 9 SL 
... Ofii0ANIC MATTIE f'l ~~~c:L MOISTURE TENSIONS 
TOTAL TIYITY 
SOl.U.LI! MILUM~ 
'"""' S ... TUIIAT ID 1: 15 OI'IOANIC IAl.Ta ,.,.c .. . ...-. SATU· 1/10 113 15 
, .... TI CAIII.oH NITI'IOOI!N 
!GYPSUM 
" 
•2e0c RATION ATMOS. ATMOS. ATMOS. 
" " " " " " " " 
5.5 •.8 .6 .22 1.4 .2 39.3 4.1 7.2 
5.8 •.9 .5 .19 .4 .3 36.6 2.2 7.2 
6 . 1 •.9 .4 .12 .4 <.1 33.5 0.0 ~.7 
6 . 0 
'· 7 1.5 .12 .3 .1 31.5 0.9 5.6 
5.7 
'· 7 1.4 .11 .5 .1 33.1 9.6 5.5 
6.0 1.8 1.2 .09 .4 .1 26.6 9.3 4.4 
EXTRACTABLE CATIONS SODIUM MOIST-DENS. 
I I I 
(2) 
C ... T ION BASE DRY MAX. 
l101Ct4 ANQl Co Mg No K WAT~~EXCH . EXCH. SATU- BULK DRY OPT. 
CA,ACITY OLUB N• No RATION DENS. DENS. MOIST. 
No - .. .. glee pcf 
" ~ILLIEQUIVALENTS PER 100G 
12 . 2 ~- 2 1. 2 .1 .5 84 
12 . 2 (. 7 .9 .1 .4 70 
9 . 0 (.9 .8 .1 .3 88 
8.7 i.5 .9 .1 .2 98 
8 . 8 ~- 9 .6 .1 .2 76 
7 . 3 5.0 .6 .1 .2 79 
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Table 12 Laboratory analysis for pedon 163. 
rAATICLE SIZE OISTPUBUTION (In mm.) (percent) (1) 
O:PTH 
IN VERY 
COLLICTOfii'W :m COARSE COARSE 
,...,.,..E,_ SAND SAND 
2-1 1~.15 
1-19 -- -
1'-40 -- --
41-68 -- -
6!-85 -- --
8'-95 -- --
... 0"'0AHIC MATTI,_ 
SA TUlliA TID ,. 0"'0ANIC 
.. AliT I! CA!IIklfol "''T"'OOIN l<;YPSUM 
" " 
.. 
6.2 t.9 1.0 .42 
6.6 ;.1 2.2 .21 
6.8 I. 3 .7 .09 
7.6 f.4 .6 .08 
7.7 8.3 .5 .06 
EXTRACTABLE CATIONS 
CATIOfol 
EXC ..... NOl 
CAPA CITY 
27.2 
25.5 
24.5 
21.2 
20 .1 
219 
18. 8 
217 
45 0 
42 9 
3.0 
2.3 
2 . 0 
1.9 
1.6 
.1 
.1 
.1 
.2 
.2 
1.4 
.8 
.4 
.3 
.3 
~EDIUM FINE 
SAND SAND 
0.&-0.25 .25-0.10 
-- --
-- --
-- --
-- -
-- --
TOTAL 
.OL.U.LI 
SALTt 
.. 
-
--
--
--
--
SODIUM 
WATE:~IEXCH . ~OLUB Ne 
No -
VERY 
FINE SILT 
SAND 
~-1<>0.05 o.ae-o.oo2 
--
41 
-- 46 
-- 46 
-- 46 
-- 51 
LI.CTf!ICA 
~.'!~~ 
MILUM~ c.co> 
"""" -· e25°C 
" 
.5 .1 
.4 .1 
.3 .1 
.4 21.4 
.4 17 .o 
BASE 
E>CCH. SATU-
N• RATION 
" .. 
96 
85 
98 
CLAY ~AND TEXTUfUI.L 
2mm 
>z"mm. 
c ...... 
<o.oo2 
" 
24 35 0 L 
38 16 1.5 SiCl 
42 12 4.0 SiC 
44 10 4.0 SiC 
44 5 4.0 SiC 
MOISTURE TENSIONS 
SATU-
RATION 
" 
74.4 
51.0 
48.3 
48.3 
46.9 
1110 
ATMOS. 
" 
--
--
--
-
--
DRY 
BULK 
DENS. 
glee 
1/3 15 
ATMOS. ATMOS. 
" 
.. 
33.3 21.4 
28.2 17.8 
28.1 15.7 
25.6 14.2 
24.9 13.7 
MOIST-DENS. 
12) 
MAX. 
DRY OPT. 
DENS. MOIST. 
pef .. 
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Table 13. Laboratory analysis f or pedon 168. 
I'AATICLE SIZE DISTPUIUTION (In mm.) (percent} (1) 
DEPTH 
IN VERY 
~~~:~':' .. em COARSE COA,.SE SAND SAND 
2-1 1-0.1 
0-15 
H-34 
3· -67 -;--
67-85 
8;-1o 
pU Of!OANIC MATTUt 
SATUIU.liB 1: 15 OfiOANIC 
"AliT I CAfll.aN NITfiOOIN iaYPSUM 
.. .. .. 
6.3 .1 .8 .28 
6.3 1.8 .5 .19 
6.3 I . 9 .4 .14 
6.3 1.9 .3 .11 
6.6 1.9 .4 .03 
EXTRACTABLE CATIONS 
CATION 
IIIICHANOI: 
CA,.ACITY 
14.2 1:.9 
13.0 ~.4 
9.3 ;.8 
7.3 :.9 
2 . 5 l. 7 
1.3 
.8 
.7 
.6 
.3 
.1 
.1 
.1 
.1 
.1 
.4 
.3 
.2 
. 2 
.1 
IAEOIUM FINE 
SAND SAND 
0 . &-0.215 .28-0.10 
T OTAL 
SO I-U.L I 
IALTI 
.. 
SODIUM 
WATE~~ IEXCH . 
OLUB N• 
No -
VERY 
FINE SILT 
SAND 
0 .1<>0.0. 
15 
16 
13 
15 
18 
LICTII'IICA 
~~~~~;-
loiiiLI..IMHOa c.co• 
'llfiCM 
--· e211°c 
.. 
.5 . 4 
.2 .1 
.2 .1 
.2 .1 
.2 .1 
BASE 
EXCH . SATU-
N• RATION 
.. " 
100 
80 
92 
91 
83 
CLAY <tND TEXT UfiAL 2mm cc-
<D.oo2 
" 
~':nm. 
7 78 22 . 0 LS 
9 75 17.6 SL 
9 78 13.7 SL 
9 76 13.9 SL 
8 74 16.9 SL 
MOISTURE TENSIONS 
SATU-
RATION 
" 
53. 8 
61.1 
76.3 
36 . 4 
26.7 
1/ 10 
ATMOS. 
" 
CRY 
BULK 
DENS. 
glee 
1/3 1. 
ATMOS. ATMOS. 
" " 
16.4 12.5 
12.6 8.6 
11.0 5.9 
9.0 4.5 
6.8 1.8 
MOIST-DENS. 
12) 
MAX. 
DRY 
DENS. 
pet 
OPT. 
MOIST. 
" 
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Table 14. Laboratory analysis for pedon 169. 
PARTICLE SIZE 018TPUI!JUTION (In mm,) (percent) (1) 
co~~~c•Tt:~ .... 
... 
UTUIII.lll8 
...... 
6.0 
5.6 
5.9 
5.9 
6.5 
CATION 
UtCH,.NOI 
CArACITY 
3.9 
3.5 
4.5 
1.4 
2.8 
DEPTH 
IN VEAV 
em ~_DARSE COAASE 
SAND SAND 
2-1 1~.8 
0-15 -- -
15-35 -- -
35-60 --
60-90 -- --
90-11 -- --
0"0-IC M .... TTI" 
1:1 O,.O ... NIC <:A I'll .oN IOIIT,.OOIN GYPSUM 
" " " 
6.5 .8 .03 
6.0 .7 .03 
6.6 .5 .02 
6.3 .4 .01 
6. 7 .4 .02 
EXTRACTABLE CATIONS 
2.3 
1.9 
2.4 
.8 
1.5 
.4 
.5 
.4 
.2 
.4 
.1 
.1 
.1 
.1 
.1 
.1 
.2 
.1 
.1 
.1 
~EOIUM FINE 
SAND SAND 
0.15-0.28 p .211-<1.1 0 
- --
-- --
-- --
--
--
-- --
TOTAL 
SOI..U.LI 
AALTI 
" 
-
-
--
--
--
SODIUM 
WATE1~1EXCH . I;OLUB N• 
N• -
VERY 
FINE SILT 
SAND 
~-10-0.00 0.~002 
- 26 
-- 29 
--
28 
- 15 
-- 35 
LICTIIIICA 
~.':,~~;-
Ull.LIM..O. CoCOO 
""CM 
-· e2a0 c 
" 
.2 .1 
.2 .1 
.2 .1 
.2 <.1 
.2 <.1 
BASE 
EXCH. SATU-
N• RATION 
" " 
73 
76 
64 
78 
71 
CLAY ~AND Tf:XTUI'IAL 
2mm 
P>:z "mm. 
ec-
<o.oo2 
" 
8 66 21.9 SL 
9 62 22.9 SL 
9 63 26 .2 SL 
6 79 28.9 SL 
11 54 <1.0 SL 
MOISTURE TENSIONS 
SATU-
RATION 
" 
34.5 
28.1 
27.1 
24.7 
25.9 
1/10 
ATMOS. 
" 
-
--
--
--
--
DRY 
IULK 
DENS. 
glee 
1/3 10 
ATMOS. ATMQS. 
" " 
9.5 3.1 
10.3 2.8 
11.0 2.6 
5.8 1.5 
12.5 2.3 
MOIST-DENS. 
121 
MAX. 
DRY OPT. 
DENS. MOIST. 
... " 
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Table 15. Laboratory analysis for pedon 170. 
PARTICLE SIZE DISTAl BUT ION {In mrn.) (perc«'!t) (1) 
DEP"H 
•• VERY VERY 
COU .. ECTOR .. en CARSE COARSE ~EDIUM FINE FINE SILT CLAY k~AND TEXTU"AL NUUet!" SAND SAND SAND SAND SAND 2mm CL-
2-1 1..0.15 0 .&-0.21 .26-<1.10 ~.10.0.08 0.(16.0.002 <o.oo2 .. ~~m. 
o .. o 
-- -- -- -- -- 33 21 46 20 .0 L 
10~2 
-- - -- -- --
30 22 48 17.4 L 
22-o5 
- -- -- --
34 25 41 14.4 L 
45-;o 
-- - -- -- --
46 26 28 47.8 L 
pH 011110-IC MATTE" l.t!CTIIIIICA MOISTURE TENSIONS 
TOTAL ~.'!~~ 
SOLUaLE MII..LIMHC» c.coo u::~;fe H OIIIIOANIC SAI.TS ...... 
-· 
SATU- 1/10 1/3 18 CA"eciH NITAOO.N 
loYPSUM .. e:ze0 c RATIOI loTMOS . ATMOS. ATMOS. 
.. .. .. .. .. .. .. .. 
7.0 7.· 3.7 .29 - .7 .l 53.3 - 22.3 10.4 
7.2 7. ' .6 .07 -- .5 .1 33.4 -- 14.2 6.4 
7.6 8. .4 .05 -- .4 .2 36.7 
--
16.8 6.9 
7.9 8.· .5 .05 -- .6 .3 41.4 
--
20.4 8.1 
IXTRACTABLE CATIONS SODIUM M DIST - DENS. 
Co I I t 1:21 CATION BASE DRY MAX. EXCHANGE Mo No K WAT~~EXCH. EXCH. SATU- IULK DRY OPT. CAII'ACITY CLUB Ns No RATION )ENS . DENS. MOIST. No - .. .. g/cc pcf .. 
-
MILl EQUIVALENTS PER 100G 
14.8 11.1 2.1 .1 1.6 -- - -- 97 
- -- --6.3 5. : 1.3 .1 .9 
-- - -- -
- --
--
8.7 8. : 1.6 .1 .2 -- -- -- -- - -- -
9.8 14. ; 2.3 .2 .2 -- -- -- -- - -- --
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Table 16, Laboratory analysis for pedon 171. 
PARTICLE SIZE OIITI'II8UTION (In mm.) (percent) (1) 
6.2 
6.2 
6.4 
6.5 
7 .o 
7.8 
CATIOI'II 
f)I(CHANOIE 
CAI'ACITV 
13.8 
12.6 
11.3 
10.9 
21.2 
8.6 
DEPTH 
IN 
em 
0-8 
8-30 
30-52 
52-78 
78-90 
90-11 
ptf 
1:15 
6.9 
6,8 
6.9 
7 .o 
7.6 
8.0 
OIIIIOANIC 
CAfiiM)H 
" 
2.4 
1.8 
1.4 
1.0 
1.8 
.5 
Cvoe::ae COARSE ~eotuM 
SAND SAND SAND 
2-1 1-0.1 0 .5-0.215 
NITI'IOOI:N faVP9UM 
" " 
.22 
.16 
.12 
.09 
.18 
.05 
VERY 
FINE FINE 
SAND SAND 
.25-0.10 .1 0-0.015 
TOTAL 
IOLUILI 
IALTS 
" 
MILLIMHO. 
I'IIIIC:M 
~s0c 
.3 
.3 
.2 
.2 
.3 
.4 
SILT 
25 
26 
25 
24 
26 
20 
" 
.1 
.1 
.1 
.1 
.1 
.9 
EXTRACTABLE CATIONS SODIUM 
8.0 
7.9 
7.6 
7.7 
17.3 
11.3 
1.0 
.7 
.7 
.7 
1.1 
.6 
.1 
.1 
.1 
.1 
.1 
.1 
.9 
.4 
.3 
.2 
.3 
.1 
WATE~~'EXCH . 
OLUB Na 
No _..... 
BASE 
EXCH. SATU-
Na RATION 
" " 
71 
72 
76 
79 
89 
CLAY r!::~ 
<D.oo2 " 
16 
16 
17 
17 
23 
19 
59 
58 
58 
59 
51 
61 
3.4 SL 
<1.0 SL 
2,9 SL 
<1.0 SL 
<1.0 SCL 
9.3 SL 
MOISTURE TENSIONS 
SATU- 1/10 1/3 11 
RATION ATMOS. ATMOS . ATMOS. 
" " " " 
46.8 
43,1 
37 .o 
34.0 
48.8 
34.8 
DAY 
BULK 
DENS. 
o/cc 
17.6 
15.6 
15.2 
14.2 
22.1 
14.7 
8.5 
7.5 
6.9 
6.2 
12.3 
5.8 
MOIST-DENS. 
12) 
MAX. 
DRY OPT. 
DENS. MOIST. 
pcf " 
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Table 17. Laboratory analysis for pedon 172. 
'ARTICLE SIZE DIITAII!IUTION (In mm.) (p.cemt) (1} 
DEPTH 
IN VERY 
O~LI:CTO"'S em COARSE COARSE 
NUW.IR SAND SAND 
2-1 1..0.1 
0-12 - --
12-30 -- --
30-52 ~- --
52-71 -- --
71-93 -- --
... ORGANIC MATTI It 
IATU .. ATIO 1 : 15 OfiiOANIC 
,. .... TI CAOOON NITfiiOOIN GYPSUM 
" 
.. .. 
6.8 6.6 7.3 • 40 
7.0 6.6 4.8 .32 
6.2 6.2 1.2 .09 
6.8 6.5 .4 .02 
5.5 5.8 .3 .02 
EXTRACTABLE CATIONS 
CATION 
fJO:CttANOI 
CA,ACITY 
23.4 
25.5 
10.9 
2.8 
4.0 
18.6 
16.7 
6.5 
2.3 
2.5 
3.1 
2.1 
1.1 
.4 
.4 
.1 
.1 
.1 
.1 
.1 
.7 
.1 
.1 
0 
.1 
~EOIUM FINE 
SAND SAND 
0.5-0.20 .26-0.10 
- -
-- --
-- --
- --
-- --
TOTAL 
IOLUILI 
IAL.n 
" 
--
--
-
--
-
SODIUM 
WATE1~ IEXCH . ~OLUB N• 
Na -
VERY 
FINE SILT 
SAND 
.10-0.015 0 . ..0.002 
- 34 
-
34 
--
25 
-- -
-- -
LICTfiiCA 
CONOUC. 
TIVITY 
MILLIWH<» c.coo 
PUICM 
-· .2115°C 
" 
.5 <.1 
.4 <.1 
.3 .1 
.3 <.1 
.2 .1 
a-.se 
EXCH. 8ATU-
Na RATION 
" " 
l4 
13 
llO 
CLAY SAND TEICTUIU•L 
<2mm ~"mm. 
ec .. 
<o.oo2 
" 
10 56 0 SL 
10 56 0 SL 
16 59 3.4 SL 
- -
65.7 
--
-- -- 72.2 --
MOISTURE TENSIONS 
SATU-
RATION 
.. 
87.6 
72.7 
37.7 
25.1 
28.0 
1/10 
ATMOS. 
" 
--
--
--
-
-
DRY 
BULK 
DENS. 
glee 
1/3 16 
ATMOS. ATMOS. 
" " 
31.5 22.0 
29.0 15.2 
16.0 6.8 
4.3 2.1 
7.6 3.7 
MOIST -DENS. 
121 
MAX. 
DRY OPT. 
DENS, MOIST, 
pol " 
53 
Table 18*. Estimated mineral abundance in the clay fraction of the 
15 pedons. 
Pedon no. Horizon Depth Kaolinite Illite Quartz Montmorillonite 
(em) 
22 B2lt 66-86 66 26 8 
116 Bt 8-26 62 31 7 
120 B22 26-46 57 43 
121 Bl 20-40 71 21 8 
B2 40-60 62 29 9 
124 IlCl 21-32 54 37 9 
IIIC2 68-97 57 36 7 
146 B2t 24-39 41 44 15 
B2t 39-57 47 47 6 
147 B2t 1&-33 57 28 15 
Cl 33-50 75 25 
148 B21 16-28 58 27 15 
150 Al4 45-68 87 8 5 
163 B2 40-68 56 31 13 
168 B2 67-85 84 10 6 
169 B3 35-60 83 11 6 
170 Bl 22-45 80 16 4 
171 Al4 52-78 68 17 15 
172 Cl 30-52 74 26 
*Values are calculated as follows: Individual peak area divided by 
summation of all peak areas times 100 to give the percentage the peak 
is of the total peak area. 
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Pedons 116, 121, 124, 146, 147 
These pedons are classified as Borollic Haplargids. They occur 
on nearly level and gentle slopes. Particle-size distribution has 
an increase in clay content with depth, with maximum clay contents in the 
argillic horizons. All these pedons have high amounts of sand and 
silt a nd most of these pedons have layers with appreciable amounts of 
gravel. The pH values range from 7.2 to 8.4 and increase with 
depth. Organic carbon values range from 0.4 to 0.8 percent in the sub-
s urface horizons to values of 0.9 to 2.3 percent in the surface layers. 
Calcium carbonate values are low in the surface layers and abruptly 
increase below 20 to 30 em. This suggests a calcareous parent material. 
Gypsum and soluble cations are present in small quantities. The cal-
culated available water values range from 4 to 10 percent. 
CEC values range from 8 to 13 me/100 g in the surface layers to 10 
to 23 me/100 g in the argillic horizons. Base saturation values in all 
pedons are 100 percent. The cation exchange complex is dominated by 
calcium and magnesium. 
EC values in most samples of all pedons are low. The relatively 
high EC value below 97 em in pedon 124 suggest~ the parent material of 
this pedon is sandstone mixed with saline shale. 
X-ray diffraction analysis shows kaolinite and illite to be the 
dominant clay minerals. The permeabilities range from moderate to 
moderately rapid. Slow to moderately slow permeability in pedon 116 is 
due to the high clay content in the subsoil material. 
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Pedon 120 
This pedon is classified as Aridic Haploboroll. This soil is 
deep and occurs on nearly level slopes. Particle-size distribution 
shows the clay content range from 25 to 35 percent, with appricable 
amounts of sand and silt. The pH values range from 6.7 to 8.5 and 
increase with depth. Organi c carbon values range from 0.7 to 0.8 in 
the subsoil to 0.9 to 1.2 percent in the mollie epipedon. EC values are 
low, ranging from 0.3 to 0.6 mmhos/cm. The calcium carbonate equivalent 
is 0.2 percent in the mollie epipedon and ranges from 5.2 to 7.4 percent 
in the subsoil. The carbonate increase with depth suggests that the 
parent material of this pedon is calcareous sandstone. The calculated 
available water values range from 4 to 6 percent. 
CEC values range from 9.9 to 13.0 me/100 g. Calcium and magnesium 
are the dominant cations on the exchangeable complex. X-ray diffraction 
analysis shows kaolinite and illite to be the dominant clay minerals. 
This soil has only moderate permeability. This may be due to the 
relatively high clay content in the soil material below 26 em. 
Pedon 148 
This pedon is classified as Ustic Torriorthent. This soil is 
moderately deep and occurs on an 8 percent slope. Particle-size 
distribution shows high silt and sand values, with appreciable amounts 
of gravel. Clay content is 16 percent in the surface layer and 22 to 24 
percent in the subsoil. The pH values range from 7.8 to 8.0 and increase 
with depth. The organic matter is relatively high; values of organic 
carbon range from 1.0 to 2.2 percent. EC values range from 0.5 to 1.0 
mmhos /cm and decrease with depth. Calcium carbonate equivalent is 
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present in appreciable amount s . Values of Caco 3 range from 9.5 to 
12.0 percent and increase with depth. This suggests a calcareous parent 
material. Gypsum and soluble ca t ions are pr esent in small quantities. 
The calculated available water values range from 5 to 11 percent. 
CEC values range from 9.8 me / 100 g to 15 to 19 me/100 g in the sub-
soil. Calcium and magnesium are the dominant cations on the 
exchangeable complex. This soi l has low wa ter supplying capacity. This 
is because of the low cla y content and shallow depth . This pedon has 
moderate to moderately rapid pe rmeability. X-ray diffraction analysis 
shows kaolinite and illite t o be t he dominant clay minerals. 
Pedons 150, 168, 171 
These pedons are classi f i ed as Pachic Cryoborolls. These soils 
are deep and have thick dark s ur face layers, i .e . , mollie epipedons, 
which have high contents o f o r ganic matter. The se s oils occur on steep 
slopes at high elevations. Particle-size dis t r ibution indicates a low 
clay content and high percentage of sands. The dis tribut i on of sand, 
silt and clay is uniform through the profile . The pH va lues range 
from 5.5 to 7.8 and increase wi th depth. EC values are low, with values 
from 0.2 to 1 . 4 mmhos/cm. Calc ium carbona te, gypsum, and soluble 
cations are present in small quantities. The calculated available 
water values range from 4 to 7 per cent. 
CEC values range from 12 to 20 .me/ 100 g in the mollie epipedon and 
from 7 to 9 me/100 g in the subsurf ace horizons. Base saturation values 
range from 70 to 100 percent. Calcium and magnesium are the dominant 
cations on the exchange complex. X-ray di f f raction analysis shows 
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kaolinite to be the dominant clay mineral. The permeability ranges from 
moderate to moderately rapid . 
Pedons 163 
This pedon is classified as Typic Cryoborol l . This soil is deep 
and occurs on an 8 percent slope. The soil has a dark surface horizon 
to 40 em depth. Particle-size distribution shows an increase in clay 
content with depth; values of clay content range from 24 to 38 percent 
in the mollie epipedon to 42 to 44 percent in the subsoil. The pH 
values range from 6.2 to 7.7 and increase with depth . Organic carbon 
values range from 1 .0 to 2.2 percent in the mollie epipedon to 0.5 to 
0.7 percent in the subsoil. EC values range from 0.3 to 0.5 mmhos/cm. 
Calcium carbonate is very low in the mollie epipedon and increases 
abruptly below 40 em. This suggests a calcareous parent material. 
Gypsum and soluble cations are present in small quantities. The 
calculated available water values range from 11 to 13 percent. 
The CEC values are relatively high, ranging from 20.0 to 27.2 
me/100 g. The relatively high CEC values may be due to the high clay 
and organic matter content in this pedon. Base saturation values range 
from 85 to 100 percent. Calcium and magnesium are dominant cations 
on the exchangeable complex . 
X-ray diffraction analysis shows kaolinite and illite to be the 
dominant clay minerals. This soil has slow permeability because of the 
high c lay content in the soil material below 40 em. 
Pedons 169 and 170 
These pedons are classified as Typic Cryochrepts. These soils are 
moderately deep to deep and occur on steep slopes. Particle-size 
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distribtuion shows high values of silt and sand; with appreciable amounts 
of cobbles and gravel, throughout the pedons. Clay content is low in 
pedon 169 and relatively high in pedon 170. The pH values range from 
5.6 to 6.5 in pedon 169, and from 7.0 to 7.9 in pedon 170. Organic 
matter is low in both pedons except in the surface layer of pedon 170. 
EC, calcium carbonate, gypsum, and soluble cations in both pedons are 
very low. The calculated available water values range from 4 to 9 
percent in pedon 169 and from 8 to 12 percent in pedon 170. 
Both pedons have low CEC values. Values range from 6 to 20 me/100 
g. Relatively higher CEC values in the surface layer of pedon 170 are 
due to the high content of organic matter in this horizon. Base satura-
tion values range from 64 to 97 percent. Extractable cations are 
very low a nd calcium and magnesium are the dominant cations on the 
exchangeable complex. These soils have moderate to moderately rapid 
permeability. Water supplying capacity is low. This may be attributed 
to the shallow depth and low clay content. 
X-ray diffraction analysis shows kaolinite to be the dominant clay 
mineral . 
Pedon 172 
Pedon 172 is classified as Cumulic Cryoboroll. This soil is 
moderately deep and occurs on gentle slopes. It has a thick mollie 
epipedon with high content of organic matter. Values of organic 
carbon range from 1.2 to 7.3 percent in the mollie epipedon to 0.3 to 
0.4 percent in the subsoil. The pH values range from 5.5 to 6.8. EC 
values are very low. Calcium carbonate, gypsum, extractable cations 
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and soluble cations are present in small quantities. The calculated 
available water values range from 9 to 14 percent in the mollie epipedon, 
to 2 to 4 percent in the subsoil. 
CEC values are relatively high in the mollie epipedon, and very low 
in the soil material below 71 em depth. High CEC values in the topsoil 
are due to the high content of organic matter. CEC values range from 
10 to 23 me/100 g in the mollie epipedon to 2 to 4 me/100 g in the soil 
material below 52 em deep. This soil has moderate permeability and low 
water supplying capacity. This may be due to the low clay content. 
X-ray diffraction analysis shows kaolinite to be the dominant clay 
mineral. 
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CLASSIFICATION OF THE SOILS 
Soils are classified so that we can more easily remember their 
significant characteristics. Classification enables us to assemble 
knowledge about the soils, to see their relationship to one another and 
to the whole environment, and to develop principles that help us to 
understand their behavior and their response to manipulation. First 
through classification and then through use of soil maps, we can apply 
our knowledge of soils to specific fields and other tracts of land . 
The narrow categories of classifications, such as those used in 
detailed soil surveys, allow us to organize and apply knowledge about 
soils in managing farms, fields, and woodlands; and in many other ways 
soils are placed in broad classes to facilitate study and comparison 
in large areas such as countries and continents. 
Two systems of classifying soils have been used in the United 
States in recent years. The older system was adopted in 1938 and 
later revised in 1949. The system of soil classif ication currently 
used was adopted by the National Cooperative Soil Survey in 1965. 
The current system of classification has six categories. Beginning 
with the broadest, these categories are order, suborder, great group 
subgroup, family, and series. In this system, the criteria used as a 
basis for classification are soil properties that are observable and 
measurable. The properties are chosen, however, so that the soils of 
similar genesis, or mode of origin, are grouped. 
According to the currently used system of classification the Manti-
LaSal 15 pedons are presented in Table 19. 
Table 19. Soil classification of the fifteen pedons. 
Peden 
No. 
22 
116 
120 
121 
124 
146 
147 
148 
150 
163 
168 
169 
170 
171 
172 
Soil Classification 
Family Subgroup 
Very fine, mixed Typic Cryoboralf 
Clayey-skeletal, mixed Borollic Haplargid 
Fine loamy, mixed Aridic Haploboroll 
Fine, mixed Borollic Haplargid 
Coarse loamy, mixed Borollic Haplargid 
Fine loamy, mixed Borollic Haplargid 
Fine loamy, mixed Borollic Haplargid 
Fine loamy, mixed Ustic Torriorthent 
Coarse Loamy, mixed Pachic Cryoboroll 
Fine, mixed Typic Cryoboroll 
Coarse loamy, mixed Pachic Cryoboroll 
Loamy-skeletal, mixed Typic Cryochrept 
Loamy-skeletal, mixed Typic Cryochrept 
Fine loamy, mixed Pachic Cryoboroll 
Loamy-skeletal, mixed Cumulic Cryoboroll 
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Order 
Alfisol 
Aridisol 
Mollisol 
Aridisol 
Aridisol 
Aridisol 
Aridisol 
Entisol 
Mollisol 
Mollisol 
Mollisol 
Inceptisol 
Inceptisol 
Mollisol 
Mollisol 
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ENGINEERING CLASSIFICATION SYSTEMS 
Two systems of classifying the soils are in general use among 
engineers. Most highway engineers classify soil materials according 
to the system used by the American Association of State Highway 
Officials (ASSHO). This system is based on grain-size distribution·, 
liquid limit, plasticity index, and field performance of soils in 
highways. In the ASSHO system, soil materials are classified in seven 
principle groups ranging from A-1, which consists of gravelly soils 
having high bearing strength, i.e. the best soils for road subgrade, 
to A-7, which consists of clayey soils having low bearing strength, 
i.e. the poorest soils for road subgrade. 
The other system is the Unlfled Classifications System. It is 
established by the Corps of Engineering, U. S. Army. In this system, 
soils are classified according to the particle-size distribution, 
plasticity index, liquid limit, and organic matter. In this system 
the soils are identified as coarse grained, fine grained, and highly 
organic. 
Soil Properties Significant to Engineering 
Several estimated soil properties significant in engineering are 
given in Tables 20 to 34. These estimates are made for typical soil 
pedons by layers sufficiently different to have different significances 
for soil engineering. The estimates are based on field observations 
made in the course of mapping, on test data for these and similar soils, 
and on experience with the same kind of soil in other places. 
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Engineering Interpretations 
The estimated interpretations of soils in this report are based 
on the soil properties significant to engineering, on test data for soils 
in the survey area or others nearby or adjoining, and on the experience 
of engineers and soil scientists with the soils of the area. Ratings 
are used to summarize limitation or suitability of soils for all listed 
purposes other than for drainage of cropland and pasture, irrigation, 
pond s and reservoirs, embankments. For these particular uses, 
engineering soil features must not be overlooked in planning, installa-
t ion, and maintenance. 
Soil limitations are indicated by the ratings slight, moderate, 
and severe. "Slight" means soil properties generally favorable for the 
rated use. "Moderate" means that some soil properties are unfavorable 
but can be overcome or modified by special planning and design. 
"Severe" means soil properties so unfavorable and so difficult to 
correct or overcome as to require major soil reclamation, special 
designs, or intensive maintenance. 
Soil suitability is rated by the terms, good, fair, and poor, 
which have, respectively, meanings approximately parallel to the t e rms 
slight, moderate, and severe. Engineering interpretations are listed 
in Table 20 through 34, respectively. 
Table. 20. Soil properties and interpretations for pedon 22. 
SOIL PROPERTIES AND INTERPRETATIONS 
~·· 22 Soil Cl!_as1fic41tion: Typic Cryoboralf ven fin~P..J?t.rcsnJ....IW.t.... 
Sanc!Y_ lou 7-81 cl!f_ 
Cla , 61-8 4% da 
t:SDA ttxTtrRL 
ESTIMATED ENGINEERING PROPERTIES 
UNIF EO 
SH 
CH 
FRACT, PERCEWI' Of' HATERlAI. USS 
MSHO l ~!d; I r~v.N P-~r0 PA~sr:~ s r.v r 
A2 or A3 0 95·100 95 50·10 15-2 
A-7 0 100 100 9Q-100 80-95 
PU.S-
~~~i:D ~~~y 
60-70 - 45-55 
A"Al~BtL 
WATER t:APACITY 
SOIL E.XCII. WATER TAB POT EtrriAL 
FROST 
ACl' ION 
u:.osws \.'11\tl 
\"! c:r i'ROFUL ~~~~ S~~;r (~An~~~!) P~~~ON SK:~~~LL 
08 7 
0.18 4 ~=~-~ ~.o ~.~-o 4 ~i~ 
o~:~ 
!.U 
HYD 
CRP S~~~~ ~~ E~~~~N 
,, 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS a DOMINANT SOIL FEATURES AFFECTING USE FOR 
Srrere ; per-ability 
H ... ere; ahrU.k-wdl 
pot~tlal 
S..ere; dope 
Severe; ahrlnk-avell 
potanUal 
Slt~t 
Seven ; bedrock a t l ll c•, Hodauta; d o pa 
cby., .. urtd 
LOC,U ROADS AND STREETS 
Se•ere ; ahrink-avel l 
potential 
S.venl alopa 10% 
RO.\DFILL 
Poor; ahriolr.-avel l 
potenthl 
Sev ... e; c:.lay balov 66 e• Hodeute; alope 
SAND AND CRAVE 
Unsuitable; thy below 
66 c• 
Poor 
Fair; c:.oar•• fr•s-n.ta 
alope 
Very poor Good 
Table 21. Soil properties and interpretations for pedon 116. 
SOIL PROPERTIES D.NO INTERPRETATIONS 
~o,__JJ~ Sotl Chss1ftc:at1on: &orollic: He lar id ch e -skeletal m.il{ed 6 percent slope 
ESTIMATED ENGINEERING PROPERTIES 
0El'l11 
'""' 
6() BP<irock 
DE?I'R 
(Q' 
AYA.ILJ\111£ 
t.:~TER CAPACITY 
L~ PP.Vf!I..E 
18 10.8 
USDA TOOURE 
,, 
U'NIFIED MSHO 
CL or 1-0. A6 or 
rRAcr. 
>8 CK 
PCT 
10 
l!Yll 
CRP 
i~!~E~ L~f _j'~~~!:L S ~~·S 
4 10 40 200 
PU.S-
~~~~0 T:~~~y 
60-70 )0-40 n-~os o-zo 
POfE:lrtAL 
FROST 
ACflON 
U\0Slt1S h'l~'D 
s~~~~ln ~~ t~~~~~ 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS a OOMINANT SOIL FEATURES AFFECTING USE FOR 
PER.'!!:.ASlL[H 
r.-t/HR 
O.S-1.5 
Sueu; per-ability S.•ere; depth to bedrock Severe; depth to bedroclt Sltsht Fdr; thicknua 60 e. Severe; depth to bedrock 
Hoderate; low •treer.ath. 
shrtolr.-.-11 potential 
DllELLINGS 
WITH MSD<ENrS 
Moclerateo lov nrencth. 
ahrlnlr.-s-11 potential 
LOCAL ROADS AND STREETS 1\0ADFILL SAND AND GRAVEL 
Hodentt~; low atrenath; Fair; lov atrenatti; 
ahrink-•well potential ahrlnk-•vell potent1al 
Un•uit8ble; high in finn Poo.-: coane tnc-nt 
Mode1"8te; aurfaca ta•tul'e HDda.-atao aur£ac:a te•ture Modal'ate, panNabtlity, 
alopa 
~derate; •urface t•utture Poor Fat.- Very pool' hil' 
"' \.n 
Table 22. Soil properties and interpretations for pedon 120. 
SOlL PROPERTIES AND INTERPRETATIONS 
$gO C!ulfCication· Arfdl( llaplobo roll . Une loa!IIY~~ rcent sloe. 
ESTIMATED ENGINEERING PROPERTIES 
100 Be:droc:lr. 
Dt?TK 
'"' 
A'JAIUBU: 
'.;.\TER CAPACITY 
cv r... C. PROfiU: 
USDA TEXTURE UNIFIED MSHO 
__K_ 
SOIL EXCII. 
~~~em s~~~ (~~~~) 1 P~~~oo s~u. 
l- Hode 
WATER TAB 
DEPTH 
"' >150 
HYD 
GRP 
• 
POTENTIAL 
FROST 
ACtiON 
Moderate 
P~S-
LIQliiD TICIT\" PER.'lf.ABILrn 
Ll>:IT I """ C"/HR 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS 8 DOMINANT SOIL FEATURES AFFECTING USE FOR 
s-en; deptla to ~rodl Se•el'e; depth to bedrock S.vere; depth to bedrock Sliaht Pdr; depth to bedrock 
Hodaute ; abrtok-well 
pot~rntlal 
DWELLINGS 
Wl'IH MSEM>:I/TS 
Moderate; •hriDir.--ell 
potential, depth to bed-
rook 
l.OCAL ROADS AND STREETS 
Moderate ; ahrinlt-.vell 
potential, auecept ible 
to froat action 
l'bderata ; aurfaca tenure Kodel'ate; aurface tutura Moderate; taature 
ROo\DPILL SAND ~D CRAvt 
Pair; ahrink-avell Poun- Uuutubh; hiah in Un.. Pair; uuun 
tial auacapt1bh to froat 
action 
Fair Vu'}' poor fair 
Table 23. Soil properties and interpretations for pedon 121. 
SOIL PROPERTIES AND. INTERPRETATIONS 
0£1'!11 
fQ-:) 
0-20 
21-110 
llO 
o::r.R 
ICI 
0-20 
Q-1)0 
•I H. br id 
ESTIMATED ENGINEERING PROPERTIES 
USDA TEXTURE U11IFIE 
S.3nd., loa• to loall Lo•• to ch lo•• 
~rock 
A'."~li.ABtL 
IOAH.tt c;.PACm 
10-ZOI...tiu 
25-301 ch. 
SOIL 
C"! C'l f~"1 PROfllL ~~;ON 
,12 12 , 6 
,17 
8 -8 z 
8.2-. 
-lfl, 
" 
EXCH, 
5~~~ l c~a~~ -!~l IP~~~oo s~t. 
FR.ACf. 
>8 Qt 
AASHO PCr 
·-· 
0 
·-· 
0 
WATER TA:i 
DEPTH HYD 
r.tf CRP 
;~~E~ ~F ~~~~R ~~L U:~i rU~:>· LIQUID TICITY 
4 0 
95-100 90-95 
90-95 90 
POTENTIAL 
FROS"T 
ACI'lON 
40 200 lw:rr I """ 70-fiO (1=.].2, ;t;~ f-To:t, JS-85 60-65 
EROSION I.'I!>.'D 
~;~~ct= 
PER."'LABILITY 
01/ltR 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS 8 DOMINANT SOIL FEATURES AFFECTING USE FOR 
Moderate; llope 
DWELLINGS 
Moderate; lov atrentth 
Sev.re; depth to bedrock SUaht 
LOCAL ROADS AND STHErS 
Moderate: low etrenath 
IIDclel'ate; dope. 
penubtlity 
J.OA.DFILL 
Fair ; low .rnntth 
Sliaht 
Good Mod.nue; depth to bedrock. 
SAND AND GRAVE 
Un~~ultabh:; ht&h to finee Fair; te•ture, coaree 
fns-nu 
, .. , Pair 
Table 24. Soil pr opert ies and int er pr e t a tions f or pedon 124. 
OEml 
(Dt) 
.... , 
97-127 
OE?IK 
(0! 
.... , 
9-127 
•tlt lou • 
161 ch 
A'JAIUBlL 
I.'A!ER CAPACITY 
C't 1.'1 CL PROfiLE 
.17 18.6 
.07 
USDA TEXTURE 
-21! "' 
SOIL EXCK. 
tt.a l ar l d 
SOIL PROPERTIES AND INTERPRETATIONS 
ESTIMATED ENGINEERING PROPERTIES 
UtiiJ'l!D AASHO 
A-4 ~ -1 or A-
RP.A~;ON sr;o:;;~ I~~:::~~;:, I P~;~;~ SH~~~~LL WA~~:.r~ABLE tfYD CM CRP 
POI'ENTIAL 
FROST 
ACTION 
8.1-8.2 S-1 >lSQ 
7.9 4 s 
EROSION WUm 
SETTL.E~!Ehl . FACl,!:!!iL_ EROSIO:-l 
N1ftl<l1AL Kl T OR<'!: 
PER.:-!F.ABILITY 
C~/ RR 
t.S-2.5 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS S OOMINANT SOIL FEATURES AFFECTING USE FOR 
SEllJ.C! LA~S SAH~ ~~FILL SHALlDW )( VATION 
Sliaht Sli&ht Good Slt&ht 
LOCAL ROI.DS AND STREETS ROADFILL SAND AND CRAVE 
~erata; avaceptibla to l'tode rate; auecept tbla t o lioder ate; eueceptibla to Fair; auaceptlble to f r oat Unauitebla; hi&h to Unee Fa i r; coarae f t ag1Mnta 
froat ac tion holt action froa t action act ion , lov atrena th 
SHI}I t SUPt SUP,t Pair •ry poor ... , Fai r 
Table 25. Soil properties and interpretations fo r pedon 146. 
DEPTH 
( (.: , l!SOA TtxTlJJU: 
SotL PROPERTIES ANO INTERPRETATIONS 
ESTIMATED ENGINEERING PROPERTIES 
fR.Al.."'', I'I:::R!.:I::h7 o~· t!ATERIAL LESS 
UNIJ'I!O AASHO 
>8 Cll TliAN C:l PASSING Sit\"£ LIQUID 
l1= ' 0 '" ""'-
PU .. ~tEABILTIY 
~/ KR 
~fro- ~=~:! !:::. :~~:~.,;lu SC-SM _A::2._ sc..:SM A-2 -fa- ~~ga_-To~ ~g=~ ~~- ~~~~ 
PLAS-
TICITY 
Xl2t.X.. 
i-..1.0 
5-10 
DtP'l:ll 
I Cl 
Sliaht 
Sllaht 
Sli&)\t 
SOIL EXCH. WATER TABU A.\"Al!ABIL 
\.',I.";EP- CA?ACm 
:1 '1 :.'1 PROFILJ:: ~~JON sc;o~~ ~(~~~~) [p~!i~C»i Sl~ 0~~!1 HYD 
. lCI'll CRP 
> 0 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS a DOMINANT SOIL 
S.nre; peraeabUit.y Severe; pe.r.eabUity 
LOCAL Jl.o.\DS AlfD S'TUETS IOADP' L 
Sltaht Go ... 
SU.pt Sli&ht 
Pat'ENTIAL 
FROST 
ACTION 
EROS IO~ I.'IND 
s~~~~trr ~rT E.~~~Ch~ 
FEATURES AFFECTING USE FOR 
Go ... 
SAND AND CRA 
Poor 
Koderata; cravell7 belov 
1ln 
Very poor Fdr 
Table 26. Soil properties and interpretations for pedon 147. 
D~PTtt 
(CO 
9-95 
OE7I'K 
(.:":' 
o-9 ,_, 
Soil Clulific:Ation : BorollJc: Haplaraid. 
USDA tEXTtJR! 
AVAIU.BL£ SOIL t.'<CH. 
I.'ATtR CAPACITY W.~ON ·~~ ~~;rr!, C.': t~ '! PROf[U: 
. ll 
·-1-W--
SOIL PROPERTIES AND INTERPRETATIONS 
ESTIMATED ENGINEERING PROPERTIES 
.~;;;~ 
UNIFIED MSHO 
"' ·-HL-ct. A-4 
FRACT. 
:;.get! 
PCr 
0 
WATER TABU 
SKR~~;;':;LL D;;;;~ HYO GRP 
• 
i~~~r.~c~r ~;rR~t.5 js.s 
4 10 .:.o 2 
100 100 6D-70 )0-40 
95-100 90-95 80-85 6D-70 
ru.s-
LlQUID TICITY 
wm "rx 
1 ;;:;~ f--}:1. 
POI'Ef(l'IAL EROS IOX 1011-"D 
FROST s~~~!ENT fl¥!~ t~~~~os AcriON 
Lov .28 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS a DOMINANT SOIL FEATURES AFFECTING USE FOR 
SEWAGE LAGOONS SANrt~ ~~FILL 
!'b:luate; pe~abl11t7 SUzht Sll&bt Sll&ht 
LOCAL ROADS AND STREETS ROo\DFILL SAND AND 
Pair; lov atrenath Un.uttabh; h.iah in fin.. Good 
SUPt SUaht Hoderat•l dope SUaht ... , lair ... , 
Pt~ltAIIILITY 
CI/HR 
Fah 
o,J 
0 
Table 27 . Soil propertie s and interpre t a tions for pedon 148. 
SOIL PROPERTIES AND INTERPRETATIONS 
;> .. Cl r!'l :->o. 148 So il Chnificacion; U9t ic torriorthent, fine loe•y. •J.x~. 8 percent aloe 
ESTIMATED ENGINEERING PROPERTIES 
O~P'tll 
(C~) 
(>.4 
" 
O~?TK 
USDA TEXTUR£ 
'""'' , ••• ,. ·-· 16-24% "" 
liN IF !.ED 
Shd~ bf'<'lr<>ck 
AVAII..I.&I.E 
I.'AT!:R C\PACIIY 
•::• PROFIU: 
o.n 6.2 
SOIL EXCH. 
REA~~ON s~~~ (~~~;r~) I r~~~CJ; S~LL 
7.8-8.0 .J .S-1.0 Low 
MSHO 
FRACT. 
"""' PCr 
WATER TA!U: 
~H m 
) so !I 
PERCENT OF MATERIAL U:SS 
TUA.N 8 CH PASS NG SIF.VE 
4 0 40 00 
~ 7D-7 ·~ lli-
PU.S-
LlQUIO TICITY 
~III. lL'!IEX_ 
.llolO._ 
PC1rENTIAL 
FROST 
ACIION 
Hodente 
OWSl(l~ 1.'1~"0 
~~~mHE: ~P::t- E= 
.22 
PEIO-IEA!ILITY 
_kj/HR 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS a DOMINANT SOIL FEATURES AFFECTING USE FOR 
!otod.eT•te; elc:tpe, depth to 
b"rock 
SEWA(Z LACOCICS 
s-ere; depth to bedroclt 
LOCAL ROo\DS AND STREETS 
Poor; thickneee 48 c. 
J.OADFILL SAND AND GRAVEL 
s. .. -.:e ; depth to bedrock, 
;ravelly 
Moderate; eu.ceptible to Moderau ; eu•c:•ptible to Moderate ; euecep tibh to r.tr; euaceptible to ·fro•t, Un.uiuble ; h1&h in f1Ha Poor; c:oa.-ae ft".,.anta 
hoa:t ac:Uoa (Toat action ft"oat action; low atraqth low atraqth 
Slipr Sli&ht Seven; dope 81 Pdr V•t"J poor Fair 
Table 28 . Soil properties and interpretations for pedon 150. 
~EPTK 
(~) 
~1s 
DE rf H 
wo 
Q-98 
98-115 
Sard 
Sand 
l oa11 
1~:.. 
SOiL PROPERTIES AND INTERPRETATIONS 
Soil Clautricatto": l ';u:h i c Crvoboro ll coor .. l o.~l.!l~d . l D_ p(' r n•l\ t .J l ort' 
12- lJZ cla 
ll% d.:l 
USDA TEXTURF. 
ESTIMATED ENGINEERING PROPERTIES 
UN IFIED 
SH- SC 
SM-sc 
AASHO ,_, 
,_, 
FRAcr, 
:>8 Ct1 
PCT 
0 
4Q-45 
PERCE~"! OF HAHR IAL U:SS ri..AS · 
TIIAN 8 ft1 PA::iS t:G S EH: Ll~\.110 TICITY 
4 10 GoO ~0(1 l t U IIT SilEX 
:~=!~ ss~~a ~~~:~ -?-~:H -~g:~t f-t{~ 
A'.'A i t;.BU: SO I L EXCH. POTUiTIAL EROSIO:.l I.' I ~ll 
1.",17!:R CA?ACITY RfA~~m; 5~~ SALINITY I P~!~~oo SHRINK-SWELL WA~~~;;'BJ.E HY!J FROST SETIID!Eirr ~pBf- EROSIO:I ."iCI L:1 PROFI I.L l m•m<'OM\ 
""''·"'" ''" 
GRP ACTION POTE :t CROI" 
.11 11 . 8 S.S-6.1 l .3-1.4 Low ~ISO d 
.06 6.0 1.3 Low 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS 8 DOMINANT SOIL FEATURES AFFECTING USE FOR 
SE\IACE l.A.GOOliS 
PER.'t!:ABlL IH 
Cl/HR) 
1. - 5 
S.Yer e; a lope Seve n ; llope Poor; •lope Se,.~ue; llope 
LOCAL lOI.DS AND STREETS R FILL SAND AND GAA 
Severe ; elope Poor : dopa 
S...re; dope S.Yere; dope 
Ta.ble 29. Soil properties and interpretations for pedon 163. 
SOIL PROPERTIES AND INTERPRETATIONS 
?t,-i'=ln .io. Ill) SoU Classification: Typic Cryoboroll. fine, aixed , 8 percen~ 
ESTIMATED ENGINEERING PROPERTIES 
FRACf. PERCEifr OF NATERLU LESS PUS· 
Otnll >8 CH TIIAN 8 Ci1 PAS ~ · Slr.\'E LIQUID TICITY PER':rABILfrY 
(C.~ USDA T£X'I1!RE ut/IFIED AASHO PCt 4 10 0 20 OIIL L=J;· {."'1/I{R 
·-19-lol) Silt Ci'1 103111 l8%cla CL A-6 0 lDO 100 90-100 95-100 ,li_-.4 5 
!.1}-95 Slit cLn lo2-44%cla CL A-7 5-1 0 95- 100 95-95 85-9) 80-'JO 4D-H 
A'J:. ILABlL SOIL EXCII. WATER TAB!, POTEhTIAl. tR0StC'S lo.'I~1:1 
DEPrli IOAER CAPACITY u.;;r~OI< SODIUM SALINITY DIS · SRRINK-SW'EU. DEPI'H HYD FROST SETTLEMENT ~~ EROSIC»i r~) ."r:' C! PROFIU: IPCTl II>M10SICMl I PERSlON POTEHriA (Qt) GRP ACfiON POTE>7IAL GRO!! 
Q-19 0.17 16.0 6.2 0 . )7 o.• Moderate >HO 8 Lov .)) 
19-40 0.18 6.6 0.40 0.4 Moder:.te 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS a DOMINANT SOIL FEATURES AFFECTING USE FOR 
.USOUTION fiElDS 
Sevtr.; peneabtUty. 
depth to bedrock 
Kod•nte ; ~l"lotr.-.-11 Moderate; •hrinlt-.vcll 
poti111tlel, low •neosth potential , lov stnnstb 
SAN~~~NDFIU.S 
Severe; too cbyey 
LOCAL Jl(W)S AMD stlE!TS 
Sewn; .to,. 
SAN~ ~FILL ~ 'ATIIX 
Sli&ht Fair; thlclr.ne•• 95 ca 
llOADPILL SAND AND GllAVE 
Fair; •hirnk-•-11 .K.teo- Un•uitabh; high in floes Pair; testure, dope 
tiel, low •tnoath 
Sli&bt Good Veey pool" Good 
Table 30. Soil properties and interpretations for pedon 168. 
SOIL PROPERTIES AND INTERPRETATIONS 
ESTIMATED ENGINEERING PRoPERTIES 
rRAcr. i~!;~ c~ ~~~;~~Ls~~~ OEI'Tll >8"' 
(~) USDA TEX'TlJRE UNUIED MSHO l'tT 4 10 40 200 
PUS· 
~~~ ' ~~~~y 
Q-8) SandY loaa to loam sand 7-9% cla SK A-2 0 9D-95 85 SD-60 :!5-)0 20-25 0-5 
'i5-11Q Sandy loa,, 5-!l:tchy GK or H1 -1 or A-2 ., 55-60 
" 
}()-)5 15-:!0 :o-H o-s 
AVAILABLE SOIL EXCH. WA~~~~ABU PotENTIAL EROSIO:-> I.'Il\1> DEnH \.'.\Tt.ll c;.PACITY ll~;r~Oli s~~ (~~-~~) DIS- SltRINK-SiiELL HYll FROST SETTU:}!ENI' ~~ EROSIClN ((~) 'I _, .:1 PROFILE I PERSION ParEirrlJ 01 CRP ActiON ParwrLIL GROt' 
I) -I!.') OJll\ 8.) 
'·' 
o. 1 0.2-0.5 Hc>d erate .17 ] ' ] 
03-110 O.O'i 
'·' 
4.0 .2 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS a OOMINANT SOIL FEATURES AFFECTING USE FOR 
Severe; dope Poor; dope Poor; alope 
IDCAL l<MOS AKD STl\EETS ROADFILL SAND AND CRA L 
Severe; alope Severe; alope Poor; alope Poor; hi&h in flnea Poor; dopa 
l.S-5 
:!.S-5 
Severa; atop• SeYI!In ; elope ,~, Vuy poor Good 
Table 31. Soil properti es and interpretations for pedon 169. 
SOIL PROPERTIES AND INTERPRETATIONS 
~___l.5.2,_ SpiJ CJaulffqtJpn;_ l'tpic crxochrept. ln•ey-ekelctpl rnhpd. 45 perccnr slope 
DEI'tll 
I '.<) 
0-JS 
H-90 
'I'J-.115 
DEPTH 
, ..... ~) 
ll· 
ESTIMATED ENGINEERING PROPERTIES 
FRACT. PERCENT Of ~IATERtAL LESS PU.S-
,, "' THAN I (H PASSt NC: S EVE li~~D TICITY PER."'~BILITY 
USDA TEXTURE Uf'llfiED AASHO PCT 
' 
10 •o :!00 C~~1 H!I.) 
Sand loa<: •· :tel. SM A-2 0 30-90 '. 25-30 I~ ~~5 5-15 S:1nd · J,..,.,t'l, #,-91 clay SH -1 or A-2 35 70-75 65-70 JS-45 15-2 5 20-25 0·5 
Sandv l oam, 10-11;'; cia CH or s" A·l 35 55-60 50-55 )0-40 15-20 N -z 
AV,\It;.BU: SOIL DCCII. WATER TABU PCTt'E~liA L F.ROS I OX \..'IXD 
WATER CAPACITY ~~ION s~~~ (~;~~~) DIS- SHRINK-SWELL D~~~ HYl> FROST SETTU:NENT ~~ EROSll'~ .. ") ,, r'ROrtl.t IPERSIOI< PaTENT I! GRP ACTION ParEm'IAL GROOP 
8.> 5o.6-6.0 .., 0.2 Koderate .28 
'·' 
).) 0.2 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS !I OOMINANT SOIL FEATURES AFFECTING USE FOR 
Seven ; elope, oe..-eabil-
itJ . 
DWELLINGS 
Severe ; elope , pu· .. abU- Severe; elope• 
"' 
LOCAL tlOAOS AND STR.!ETS ROADFILL 
Saven; •lope Poor; alope 
S1vere j dope 
Poor; alope Severe; alope 
SAND AND GtlAVE 
Poor; h1ah in tinea Poor; dopa 
P~r Very poor Good 
Table 32. Soil properties and interpretations for pedon 170. 
SOIL PROPERTIES AND INTERPRETATIONS 
,.,_ .;,,n :;'l, 170 SoU Clautf1cation: Tvp1c Cryoc: hrept, oamy-a e etal, llixf' ,...2_V __ pt' rcent 8 o~e 
ESTIMATED ENGINEERING PROPERTIES 
()-10 Lou 2()-22% cla 
10-61) Loam, 22-21,1 clay 
OE?TH 
o-IO 
1()-60 
A'/Alt..I.RU: 
L~i'RUHI...I:: 
0.10 6.4 
0.09 
USDA TEXTURE UNifiED 
SM-SC GH 
GH-GC 
SOIL E.'<CH.. 
R~;r~cr.; S~~~ 1 (~~~~) p~~~OO SHR~~~~~~L 
7-~~~ - 9 r~-:~ a.~~~-6 
FR.ACT, 
>8 CH 
AASHO PCT 
c H 
" A- ., 
WA~~:.r~ABU I!YD 
CH GRP 
> 5 
PERCf.!>"l' OF mTERIAL LESS PJ..I,S-
T!\AN 8 01 PAS NG 5 En: Ll~t.'IO n cnY 
4 10 40 ~00 ,;IT I """ 70-H 65-70 55-60 40-45 %~:~ ~~0 60-65 55-60 50-55 J'-40 5-10 
ERt)SlO~ \01~1) PO!ENTL\L 
FROST 
AcriON s~~-7'~ rTT E~~~ns 
Moderate .HI 1 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS 8o OOMINANT SOIL FEATURES AFFECTING USE FOR 
PEil~IEABILITY 
il~!/HR 
I. 
-
l.S-2 .5 
SEWAGf: LACOOOS Sl!ALLO\I m;,IVAllllliS_ 
Severe ; slope Seyer-: dopa Severe; elope 
LOCAL ROADS AND STUETS ROADP'lLL SAND AND GRAVEL 
S.Vere; dope Severe; elope Poor; dope Un•uit•ble; hi&h in fine• Poor; dope 
Sewreo elope Senrte; elope Poo• Very poor 
Table 33. Soil properties and interpretations for pedon 171. 
P.,<!cn :.iu. 171 Soil CLI.ssi !cation: ryo oro , 
A'."A lt.1. BIL SOIL EXCH. 
Dl?'IH :.;;.uP. c;..p;.crn UA~;;~m; s~~~ SALINITY (0!J (.'1(.'1' c PROFILE 
''""""''"' 0..90 1}.11 12.6 6.2-7.'J 0 . 7 
_ 0. 
91)-ll) O.Jl 7.8 1.2 
SOll PROPERTIES AND INTERPRETATIONS 
o:~.my, 11 xe , percent s ope 
ESTIMATED ENGINEERING PROPERTIES 
DIS- SHR~~~;~~ 
"""' 
fRACT. 
>8 CK 
PCT 
0 
0 
WA~~~~ASU 
HYO 
CH GRP 
PERCENT OF tiATI:::RlAL LESS FU.S-
THAN 8 CH PASS NG SIE\'E LIQl'ID TICITY 
4 10 40 ::00 ~~IT [ L.:;~r: 
~~=;~o 9~-!oo --{ttr-~-:~~ ~~b ~=~~ 
ParENTIAL EROSIC'S \.:n."U 
FROST SETI'U:HENT riPP+- EROSIC:> ACTION POTE!>.7 U w· 
Moderate 7 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS a DOMINANT SOIL FEATURES AFFECTING USE FOR 
SE\olAGE LACOCINS SAN~ ~~FILL 
PER1'iEABlLITY 
C'I/RR 
:!.5- S 
S-15 
Severe: •lope Severe; pet'Wl'ab111ty Severe; 11lope Poor; alope Severe; alope 
LOCAL ROADS Al>L> STREETS 
~vere; slope Severe; slope Severe; slope 
Severe; •lope Severe; elope Severe; dope 
RO,\DFILL 
Fair; susceptible to 
frost action 
~oderste; slope 
SAI\0 ,\NO r.R.WEL I I"S 
Unsuitable; high in fines Poor; slope 
Poor Good \'ery poor 
Table 34. Soil properties and int erpretations for pedon 172. 
SOIL PROPERTIES AND INTERPRETATIONS 
~· 172 Soil Cbsatfle:a tlon: Cumu llc Cnoboroll. loart- l kdeta l. 111 1 xtd~£.ent sloe 
OEPrK 
1}-Sl 
~2-93 
Sl lJ.ht 
S ll&bt. 
SUabt 
Sandv lo<~ IZI, 
Sandy 
IG-16% ch 
A'MIU.81..f. 
\."AT::~ CAPACITY 
(L: <'Rt~rru 
0 .1 1 6.9 
0.0) 
USD.\ Tt.XTURE 
son O:CH. 
REACT lOX 5~~~1 SALDIITY II • ,.n,ic'\ 
6.2-7 . 0 o.s o.J-o.s 
5. ) - 6.8 o:J 0.2-0.J 
ESTIMATED ENGINEERING PROPERTIES 
.~!;; n, 
UNIFIED AASHO 
SH, SM-SC A.-2 or A-ll 
FRACT . 
>8 l:l't 
PCr 
0 
PER.CE:."'" OF ~!ATERIAL U:SS Pl.A~-
TI!Ml 8 Cl P,\S' :.;• n•E 
4 10 :.o 200 [ ~~;~~o r~;~Y 
100 100 60-70 )Q-40 20-:!S S-10 
C.P or CW A-1 0 ~ to-n o-s - ~p 
WATER TASU POHKflAL ~:ROS li)N \;Jl\D 
SH~~~;,;~LL DEPI'H HYO FROST SETIU:HENT I r~crtR5 ERC\SION .,. GKP ACTIOO PUfEt-1' "-L o•n•·• 
Lov >150 Hod~ ra te .1 
Low 
PER.':!.A8ILITY 
C~.,'Hl\ 
S-lS 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS a OOMINANT SOIL FEATURES AFFECTING USE FOR 
SEWAGE LAGOONS 
Severe; per.eabllitJ Seven; pe~ab1l lt)' 
LOCAL ROADS AND STREl"TS ROt.DliLL 
SUaht slf.aht Good 
SU&bt. Moderate i elope s uaht 
Fair ; thlckneu 9 S ~ 
SAND AND GRAVEL 
PooT : to depth $2 c•; 
aood : belov depth 52 c• 
Poor rair 
SHALLOW E.XCAVATlONS 
Koderau; aravell1 below 
""' 
Very pooT Fair 
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CONCLUSIONS 
These soils are presently used for range, wildlife and watersheds. 
In their present condition the soils have a good potential for these 
uses. The range condition on the Borollic Haplargids of Wiregrass 
Bench is poor but the potential for improvement is good under proper 
management. Within the limits of this investigation the soils of 
the study area would provide good cover material for mine spoil 
reclamation in case the area is disturbed for the extraction of coal. 
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Table 33. Soil properties and interpretations for pedon 171. 
Pt:t!r.n !'o. 171 Soil Cbssification: ryo oro , 
DEI'!H 
(C!-1; 
To-=fls ~~:~. t~9;3:1a cl., 
A';,\IL\SU: 
DEi"''H ;.;;..:EP. CJ.PACITY 
(0.iJ 1:.'1 ( . ~-
' 
PROFIU: 
.. ,o (),JJ 12.6 
91)-\1) O.ll 
USDA TEXT!JR.E 
loam 16-2 ]% cla 
SOIL EXCH. 
RUcrrcr.; SODIUH 
''" 
(pcr) 
6.2-7.'J D. 7 
7.8 l.2 
SALINITY 
~ 'OIO<::'r.~>n 
SOlL PROPERTIES AND INTERPRETATIONS 
onmy, 11 xe , percent s ope 
ESTIMATED ENGINEERING PROPERTIES 
DIS-
FR.<:: To-; 
UNIFIED AASHO 
~~- A-2 :~z A-4 
FRACl', 
>8 CK 
PCT 
SHR~~~;i!:-x- WA~~~~ABU HYD CK GRP 
U>¥ 
l't::RCENT Of ~IAT£RIAL I...ESS f~S -
THAN 8 CH PASS :'<G SIE\"E LIQl'IO TICITY 
4 10 40 :-oo ~irr I TX!'> x 
~~=;~o 9S-~OO 6~~~ i~=~g ~i6 ~=~~ 
POTENTIAL EROSH'I!' \;I~"'D 
FROST SETTLH:ENI' ~~ [~~~;~ ACTION PCITEI>."I'L.U 
Moderate 7 
INTERPRETATIONS OF SOIL - LIMITATION RATINGS a DOMINANT SOIL FEATURES AFFECTING USE FOR 
SEWAGE LAGOONS 
PEK.~tEABILITY 
ct/!iR 
~.5-5 
5-H 
Severe; slope Severe; slope Severe; per.!abil1ty Severe; slope Poor; alope Severe; alope 
LOCAL ROADS Al>Ll STREITS 
Severe; alope Severe; slope Severe; slope 
Severe ; slope Severe; sl ope Severe; llope 
ROADFILL 
Fair; susceptible to 
frost action 
Moderate; slope 
SAt\D Mm CR.\VF.L T I"S 
Unsuitable; hl&h ln fines Poor; llope. 
POTEI\1 ,I, A I' 
\'.ery poor 
